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Radiation complicates even the use of tweezers. At Mound Laboratory, remotely operated tweezers 


are viewed through a split-image periscope which shows side and top views simultaneously (see p. 14) 





MANY TYPES 


™ VERSATILE 


VICTOREEN’S LOW-POWER 
SUBMINIATURE VOLTAGE REGULATOR TUBES 


are being widely acclaimed for their superior characteristics, reliability and performance. These tubes have 


RIGID SPECIFICATIONS 


been developed specifically for such applications as: power supplies for counter-tubes and photomultiplier 
tubes, stabilizing the second anode potential of cathode ray tubes, nuclear and cosmic ray research, high 
voltage clippers, and relaxation oscillators. They have found wide application in radio frequency and 
vibrator power supplies. They have excellent regulation, exceedingly long life, and their small size gives 
them a high degree of space efficiency. 





In sufficient quantities, these regulators can be supplied for any voltage between 450 and 16,000 volts. 


VOLTAGE REGULATOR TUBES 


VXR-130 130 Volt Glow Regulator . . . used for regulat- vibrator power supplies for counter tubes in nuclear 
ing low power plate supplies, screen potentials, and and cosmic ray research. 

coupling in D.C. amplifiers. VXR-1000 1000 Volt, Low Current Corona Regulator. 
5950 700 Volt Corona Regulator . . . for high voltage, low 


current applications such as stabilizing the power supply 
for 700 volt geiger tubes. VXR-1500 1500 Volt, Low Current Corona Regulator. 


6143 1200 Volt, Low Current Corona Regulator. 


5841 900 Volt Corona Regulator . . . used with R.F. or 6119 2000 Volt, Low Current Corona Regulator. 


Victoreen has a wide selection of subminiature tube types to fit your 
application. Write our Components Division for further information 


COMPONENTS DIVISION 


The Victoreen Instrument Co. 


3800 PERKINS AVE. * CLEVELAND 14, OHIO 
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NOW Fil! Your Needs 


FOR ALL TYPES 
OF ELECTRIC AND 
ELECTRONIC 
COMPONENTS 


SILVER-PLATED BRASS TERMINAL 


Split Lugs. For potted 
units where later solder- 
ing is advisable. Also 
standard applications 
Hole through shaft allows 
top or bottom wiring. Fit 
standard board  thick- 
nesses from ‘«4°° through 
4 Mounted heights 


from 


Short Lugs. For low 
“headroom" applica- 
tions. Mounted heights 
from “yo In shank 
6 board 
thicknesses, starting 


lengths for 


with Ves é 


Double End Lugs. 
Provide terminal posts 
on both sides of board, 
Through connection for 
easy wiring. For board 
thicknesses from 's. to 
4 Mounted heights 
from 


INSULATED TERMINALS 


Handles in nickel-plated 
brass cre available in 3 
sizes ranging from 3°)" 
length to 6%"’ length. 
Black alumilite aluminum 
handle available in 4%’ 
length. Ferrules available 
on brass and aluminum 
hardles. 

Other Hardware in 
cludes tube clamps, panel 
ond thumb screws, com- 
bination screw and sol- 
der terminals, shaft locks, 
terminal board brackets, 
standoff mounts, etc. 


TERMINAL BOARDS 


Phenolic. Available in var- 
ious widths and 
rangements from '/2 


terminal ar- 
wide to 
3” wide. Thicknesses: °y)"’; Ya’; 

All boards in 5 sections 
scribed for easy 
Special boards made to your 
specifications 


separation 


Ceramic. Silicone impreg 


L nated. Type X1986 with 8 lugs 
staked in two rows. Standoffs 
awe riveted and soldered to ground -& 
‘ strap for good grounding at 
} 4 


| 
R.F. frequencies. 1'%'' long, % aX 
wide. All metal parts plated \ 
ted height ‘ge 


O.A. mou 


wi 


Phenolic. 4" diameter, 
in rivet or stud 
type. Voltage breakdown 
from 4800 — 11,000 V 
at 60 cycles RMS 


screw 


Ceramic. Silicone im- 
pregnated. 5 lengths of 
dielectric. Voltage break- 
down ratings up to 5800 
V. Over-all heights range 
from %'', including lug 
For high electrical stresses 
over a broad humidity 
range. Cadmium plated 
studs. Brass terminals 
plated for soldering. 


SLUG TUNED COILS 


Phenolic. 3 sizes 
#190 1%", and 2 
high. 5 standard wind- 
ings special 
windings or as high 


also 
quality phenolic coil 


forms. 


Ceramic. Sil 
pregnated 
mounted he 
to | 
eters from 


Spr 


with 
ware and 


or low freque 


LUGS 


Turret Lugs. With 2 
soldering spaces for 2 
or more connections. 
Sizes range from |," 
to 4’ terminal board 
thicknesses. 


Mounted 
heights from : 


Combination Lug. 
Removable screw per- 
mounting compo- 
nents directly to screw 
end. Also provides re- 
movable link connec- 
tions at screw end. 3 
sizes, 6, “So, ¥%” 
diameter. Bright alloy 
plated for easy sol- 
dering. 


mits 


INSULATED FEED THROUGHS 


CHOKES 


Phenolic. Approved 
XXX Brass 
bushings, nickel plated. 
Brass through-terminals, 
silver plated for easy 
soldering. Rugged, with- 
stand shock and vibra- 
tion. Two sizes: for 
and ¥' mounting holes. 


material 


Ceramic. Silicone im- 
pregnated. Threaded 
for 4 hole mounting 
O.A. length %'’. Volt- 
age breakdown 4800 
RMS at 60 cycles. 


LHC. High Q iron core 
with 6-32 mounting 
stud. 8 values from 2.5 
12 mh. Wox 
impregnated 


mh to 


LAB. Pie 
phenolic 
fer pi 


wound off 
core with cot- 
terminals. 8 
windings .75 mh fo 
15.0 mh. Current rat- 


} 


ng 125 ma, 





CUSTOM ENGINEERING to your specifications or standard governm 


ent specifications. C.T.C 


Engineers wil 


design all 


types of Boards, Coils, and Terminal Lugs for production in quantity to fill your needs. No extra charge for this service 


WRITE FOR NEW CATALOG. For complete data and engineering drawings on these and other C.T.C 


Electrical and Electronic Components and Hardware. No obligation 





CAMBRIDGE THERMIONIC CORPORATION, 467 CONCORD AVE., CAMBRIDGE 38, MASS. 


West Coast Stock Maintained by: E. V. Roberts, 5068 West Washington Blvd., Los Angeles 16, California 
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You change chart speeds 





Now/ simplified... 
Recording 
Potentiometer 
by WESTON 


Maybe you seldom change chart speeds . . . while other 
users frequently do. But should the need arise, isn’t 
it best to have a flexible instrument . . . one quickly 
adaptable for any requirement that comes along? 


As shown above, the change is simple and quick 
with the new WESTON Recording Potentiometer. No 
multiplicity of gears involved . . . no complicated gear 
changes to make. This speed linkage permits quick 
selection of 5 different speeds by simple screwdriver 
adjustment. And these speeds can be doubled or quad- 
rupled by quickly changing only two gears. 


WESTON 


6 cimplo way 


ha . —— aioe 
/ . “ | 
\ ’ Os 


dvinrosy 


This is just one of a dozen features that make this 
the simplest, most flexible recorder ever offered. Chang- 
ing ranges, installing charts, removing amplifier . . . 
all are just as simple and quick! Combined, they cut 
maintenance ‘way down. And for accuracy and de- 
pendability . . . they’re assured by the name the instru- 
ment bears. 

For full details, ask your local WESTON Represen- 
tative, or write .. . WESTON Electrical Instrument 
Corporation, 617 Frelinghuysen Ave., Newark 5, N. J. 

. manufacturers of Weston and Tag Instruments. 


Viittd...... — RECORD — CONTROL 


{ 





important instruments 
for research men 


for measuring Ton" level sig nals es The ElectroniK Narrow Span Potentiometer 


—acompletely self-contained recorder 

with built-in high gain amplifier— 
now makes it possible to measure, record and control extremely low 
“level d-c voltages. Available as a strip chart recorder (illustrated), 
multi-point precision indicator, and as a circular chart recorder with 
pneumatic control. 


ELECTRICAL CHARACTERISTICS 

Minimum range. . Recorders: 0-100 microvolts; indicators: 0-500 micro- 
volts 

Sensitivity.......0.1 microvolt 

Limit of error ....'s°, of span 

Stability after warm up) | microvolt or less. 

Dead Zone......0.1 microvolt or 0.006°; of range (whichever is 
greater 

Pen Speed.......24 or 12 seconds full scale travel. 

Range of Input Signal to Recorder... (approx.) 0.05 microvolt to 1 mv. 


for rapidly changing variables nates The ElectroniK High Speed Recorder 


follows fast variations in the measured 

variable with unusual accuracy. Its 
recording pen can travel across the full 11-inch chart in only one 
second. Can measure any d-c signal . . . from thermocouple, Radia- 
matic radiation element, pressure and force transducer or other sensing 
element. 


ELECTRICAL CHARACTERISTICS 


Pen speed nominal) full scale travel in one second, maximum. 





Accuracy 0.25°;, of span (ranges over 12 mv 
0.030 mv (ranges under 12 mv). 


Dead Zone ......0.06', of span (ranges over 12 mv); 
0.007 mv (ranges under 12 mv 


Chart Speeds ....1, 2, 3 and 4 inches per sec. (change gears provided) 
or any other standard chart speed. 


Standardization. . push-button 

Power supply....115 volts, 60 cycles. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial Division, 4571 
Wayne Ave., Philadelphia 44, Pa. Sales and service facilities available 
from more than 90 branch offices. 


Honeywell 
BROWN INSTRUMENTS 1H) 
Important Reference Data Fout We Couitiols. 


Write for Instrumentation Data Sheet No. 10-0-8, ‘‘New Narrow Span Potentiometer’’ and No. 10-0-7, ‘‘High Speed instrument.” 
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is FIRST in vacuum 


For many manufacturers in the high vacuum field 
the gap between the laboratory and the successful 


process has been a costly step wasteful of time and money. 


To vacuum engineering problems Stokes brings a 
wealth of experience in the design and manufacture, 


the installation and operation, of practical high vacuum equipment. 


Stokes is the only manufacturer to design and make 
every element of its high vacuum equipment. Integrated design, 
centralized manufacturing responsibility and unparalleled experience 


are the unique extra value in Stokes High Vacuum equipment 


Stokes Vacuum Engineering steers a practical course through 


such design considerations as fluid flow, the effect of temperature 


and vacuum on structural elements, the selection of condensing 


surfaces, the introduction of mechanical motions to the 

vacuum chamber, and the operation of electrical equipment under 
high vacuum. The skilled application of these and other design factors 
is necessary for the successful use of high vacuum in metal 

coating and emission equipment, and in the production of zirconium, 
hafnium, titanium, 

magnesium and many 


other products 


send for new Vacuum Cal 
for rapid slide-rule calcula 
includes standard ABCD log 


Also send for catalog 70 





Microvac Pumps for High Va 


with copious reference material 


Stokes vacuum equipment 
includes Microvac pumps, 
diffusion pumps, booster pumps, 
vacuum gages, vacuum furnaces, 
and equipment for vacuum drying, 
vacuum freeze-drying, 
vacuum impregnation, 
vacuum evaporation and 


vacuum distillation. 


F. J. STOKES MACHINE COMPANY, 5583 TABOR ROAD, PHILADELPHIA 20, PA. 
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G-E RADIATION MONITOR ABOVE, GIVES DIRECT MEASUREMENT OF ANY STRAY RADIATION ACCUMULATED OUTSIDE THE TEST CHAMBER 


tape — Monitored - Stray Radiation 


Radiation Monitor is a portable 


sure 


respon is to low intensity radis 
unt accumulated during a given 
tely self-contained and hermeti 
ires no batteries, tubes or external 
monitor has a range of 0-20 mill 
to within 10%% full scale rayon Tt 3 | TOGGLE 
static charged generator 2 SWITCH 
the monitor clip coupon | 
sgested retail price $49.50 


semenanGp ciserare J S~ 90 US laren 


PLATES 
| 


tT — 7 POINTER 


NEW ‘S-PAGE BULLETIN scr mplete G-E radiat 





SECTION 605.17 
GENERAL ELECTRIC CO 
SCHEMECTADY 5. N 


Please send me a copy of your new 


bulletin on Radiation Equinment, GEA-5735 


a 1 INSULATOR TAUT SUSPENSION 
POSITION 
enuapaies CUTAWAY VIEW of monitor shows operatin 


irging gravity switch is operated by inverting 
city 
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At the Crossroads 


F IGHT at a speed of 1,238 miles per hour 
nearly twice the speed of sound—and a cross- 
the Atlantic Ocean in a little more than 


These 
» records prov ide further evidence of the fact 


three days made front pages last month. 


physical separation of continents is becom- 
more and more meaningless. 

addition, the economic interdependence 
the nations of the world was brought home 

ngly last month in the report by the Presi- 
Policy “The 


tinies of the United States and the rest of the 


s Materials Commission 
orld are inextricably bound together,” the 
said. ‘If the United States is to increase 

mports of materials it must return in other 

th for strength to match what it 


NE volume of this five-volume report 
devoted to an analysis of the energy re- 
es and needs of this country and the rest 
the world. By 1975 roughly twice the 1950 
of fuels and electricity will be needed 
he time will come (in the not-too-distant 
when civilization’s energy needs will 
nature’s declining store of fossil fuels 
le for economic use Before this hap- 
vavs must be found to harness economi- 
ch unconventional sources as solar and 
cceiaee 
the urgency of today’s disordered world,” 
report, “there is less and less chance 


be adequate \ 


tus amount of nuclear research is under 


is casual will 
much more is necessary before any 
Even from 
vident that 


e picture can be drawn 
present knowledge, it becomes « 
energy will some day become a very 
nt factor in the economy of the world.” 
The international significance of atomic energy 
is so pointed up by a Monsanto Chemical 
{ Atomic energy “will 


executive last month 


iseful in our own country,” he said, but “Scan 
even more helpful in developing the resources 
I As far as 


nuclear 


nations ot the world “i 


program is) concer! ed, 


‘greatest tool tor contributing 


materially to the economic development of other 


nations.” 


HAT can be done to implement the needs 
and principles expressed in the foregoing? 
As far 


now at the crossroads The technical 


as atomic energy is concerned, we are 
feasi- 
bility of producing electric power from a nuclear 
reactor has been verified. Much technological 
development is still required, however, before 
nuclear power can stand on its own feet eco- 
nomically But strong interest exists in carrving 
out this development 
What is needed is a vigorous Government- 
industry effort. In addition to the industrial 
nuclear power study program which has been 
for the last vear, a complementary 
ARC Is needed lor two reasons 
ft the major technical problems vet 
nd because of the considerable initial 
investments required 
AEC’s files are filled with 


promising mode 5” of nuclear power reactors, 


“blueprints of 


according to Rep. Jackson of the Joint Congres- 
sional Committee on Atomic Energy (see p. 72 
says AEC should spend $30—40-million 


and build a power reactor by 1954 


Jac KSO! 


M' INSANTO feels the financial and legal ob- 

st | are too great right now for it to 
spel { wn money (see p. 74). It wants AEC 
to bul a pilot plant an idea not at all incom- 
patibie with Jackson’s idea. 
The legal problems bothering Monsanto are 
the same ones that are causing other companies 
interested nuclear 


Atomic Energy Act of 


nt ownership of plants (power reactors 


power to balk The 
1946 restricts to the 
(;overnt 
here) capable of producing fissionable material 
useful 


and prohibits entions 


in the production 


patenting of in 


of fissionable material since 


many of the circumstances surrounding the 


inclusion of these limitations in the original law 
have ( hange d amendments to the Vet should be 
considered In addition toan aggressive develop- 
ment program, positive encouragement must be 


JDL 


given to industry 





Joint Committee 
on Atomic Energy 


—A New Experiment in Government 


One of three statutory committees, this 18-man body was set up to 
represent Congress and the American people in overseeing the Nation's 
atomic enterprise. Its members work in secrecy and make frequent visits 


to AEC sites in their continuing studies of atomic energy problems 


So far as the | 1 
the committee are entitled to be 
and currently nformed \t 
rlance this might seem a frail f 
By REP. HENRY M. JACKSON on for committee authorit 
V ( ( tee right to know, with no legal 
ction whatever to direc 
se. Yet in 
usiness, this sim] 
highly secret’ fac 
conters immense 
suasion. Here, in a most literal sense of 1 , when some responsible official 
knowledge is power recommended agait major attempt 
t und ( aro DO! the 
Operates in Secrecy pivminntthnes ant Vaewn Saateel extinnin 
The ordinary overnn rency warnings if any such recommendation 
functions in a glare of publi he had been followed ikewise, at times 


people themselves hrough tl snee! when the military have been slow to 
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pportunities for building 
nses at less cost through 
the committee would 

its views In no uncertain 
nd decisions so required 

ul and unanimous protests 
sue from the committee, 
would be heard and 

very corner of our land; 
iittee 


serves as the only 


public opinion, the sole 
ransmitting what in a 
nsecret operation might 
wil The 


come to consult more and 


th my 


commussion 


colleagues and 
» and to take 
consultation creates a 
the committee. Since, 
egal viewpoint, we have 
to be 


‘fully and cur- 


should we simply 
nation furnished us 
pimion concerning it 
comission 
Department may be 
serious 


iKINg & mis- 


we ourselves take a 


far-reaching 


Issue 
least 
sf part of the res ponsi- 


issuming—at 


thy consequences? 


Role of Committee 


question in iti 


on the 


ol certain 


sper 
committee 
plants 

the interests ol 
need to be built 
ight such pressure 
have 

BI reports 
We do 


committee 


committee 
in fact 


does Should our 


sist upon seeing the 
pers ol the commission 
commission meet- 
never so insisted 
respect the commission’s 
tain privacy in its internal 
Should we be informed 
decisions before they 
only afterward? In 
about the big issues far 
any solution, but on 
we are sometimes ad- 
decision is made 
it the award of contracts? 
it the hiring of personnel 
plant 


on the committee intervene 
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selection of sites? 


do not 
We have followed a strictly 


in these matters? In fact we 
intervene. 
hands-off policy—and rightly so 

Let me cite some real-life examples 
well-known to members of the com- 
A few tech- 


nical people told us that the supply 


mittee. years ago many 


of uranium raw materials is rigidly 
limited. As laymen we knew that 
in the case of copper and in the case of 
iron and gold and sulphur or just about 
any raw material you care to name, a 
greater exploration and mining effort 
We 
as laymen that uranium is 
Therefore, the 
technical people to the contrary not- 
that our 


uranium in ar 


pays off in greater production 
also knew 
plentiful in the earth. 
withstanding, we concluded 


country could get 
greater quantities 1 it wanted to pay 
and this 


Is SO 


the necessary price 
Again a few years ago many 
told us that the A-bomb could 
fighter 


could 


experts 
not be 
the 


carried on a plane that 


bomb just not be made 


enough or light enoug! Agair 


laymen we knew of no piece 


equipment that could 


nance 
refined and improved and red 
size. Some of us therefore 
atomic weapons be adapted 
uses 

To cite yet another exampl 
high-ranking military men 
understand that we wet 


enough 


atomic weapons to 


country Once more, D 
the 
West 


countrs 


joint committee 
Point 
would need 


attacked 


but we 
ably use, il 


huge numbers—indeed 


no such thing as h: 
atomic bombs 


H-Bomb Decision 


In late 1949, when there was the 


controversy on the question of whether 
or not we should really try to build the 
nfluential 
group of experts argued against thi 
First they 
Then 
making it in self-defense were moral 
be built. Then they 
even if it could be built, it could 
Then they said, ey 


hydrogen weapon, a very 


step. said it wou 
immoral. they said, ey 
could not 


be delivered. 
it could be delivered, it 
too much. Then they 
would not cost too much, it could do 
nothing that A-bombs couldn’t do 
The members of the joint committee 


would cost 


said, even if it 


were fully sympathetic with the emo- 


tions that obscured the logic of these 
experts. We, too, were horrified at 
the thought of H-bombs. But 
was one thought that horrified us still 
the thought of H-bombs exclu- 
sively in hands. We felt, as 
that we had utterly no choice 


there 


more 
Soviet 
realists, 
except to insist that our own nation’s 
hydrogen program go forward. 

fact out, 
The joint committee simply does not 
as the 


One stands nonetheless. 
conform to what I concelve of 


customary stereotype of a Congres- 


Most people think 


of legislative committees as veto groups 


sional committee. 


as bodies whose overriding 
the 
preventing 


concern 


is holding Executive Branch in 


check 


ill-advised acts. 


and capricious or 
This is of course one 
of the vital jobs of the joint committee 
and we best we can. 
More often than not 
ourselves 
Branch 


rapidly,” 


periorm it as 
however, we find 
saving to the Executive 
not: “Do 
but Do more; do it 
boldly And for every 
Isn't this too 


we find ourselves asking a dozen times: 


less do it less 
more 
ask, 


time we 
program ambitious 


‘Isn't this program too cautious? 


International Control 
In addition to its interest in military 


and peacetime applications of the 


the 


follows the continuing quest for effec- 


atom joint committee closely 
international control of atomic 
the stacks of 
weapons pile higher and higher on both 
the 
contemplate the prospect of a hvdrogen 


tive 
energy. As atomic 


sides of Iron Curtain, and as we 
irmaments race, the need for foolproof 
regulation of these hideous weapons 
ind all other weapons as well—grows 
more and more urgent. 

Atomic energy is the most important 
single factor conditioning our lives in 
this twentieth century. I am 
fident that our children will look back 


day 


con- 


on our present atomic reactors, 


with all their exquisite gadgetry, and 
find 

primitive 
And above all, I 
children 


they will themselves wondering 


how such machines ever 


worked 


believe, 


deeply 


: 
ook back 


how 


our will 


upon today and wonder some 


learned men could have been so insensi- 
tive to the onward sweep ol tecl nology 
as to depre« iate the promise of atomic 


energy. 


This article 
Arbor, Mich., 
School « 


1952 


gan Lau 


une 28 








a 

















FIG. 1. Decay curve of natural radioactivity FIG. 2. Decay curves of samples of atmospheric radioactivity listed in Table 1 
of precipitation collected at Helena, Montana 


Tracing Nuclear Explosions 


High atmospheric radioactivity is not necessarily caused by a nuclear explosion. 
But the decay rate of this activity will tell if it is caused by fission products, 


and the date of fission can be approximated by comparison with a known decay curve 


By NORMAN J. HOLTER and WILFORD R. GLASSCOCK 
Ph Lal he Holter Research Foundation, In 
H 


present 
pheric radioactivity 
identified by othe 
The procedu 
Vy, different Ir 
on properties ul 
products, and s 
ilculating the 


oducts, i.e 
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determine normal 

Such sam- 
pl neipally by 
through 
the 
by evaporating 
The 


measured with a 


Snow 
cotton oF 
hiitering 
counter under 
conditions, 

f fresh snow 

! 2, 3, 4), but 
realized what high 
| from precipita- 
calities. Figure 

iv curve froma 
rapidly melting 
May 2, 1950, 


rough cotton 


here on 


ibly mounted 
ipolating the 
21,800) epm 
of snowfal) 

1) this 

‘orrection for 
creases this 

ut trving to 

on loss in sample 
over 3,100 
this 


is a conservative 


ount of 
57 cpm lor 

f neglecting 
based 


contained more acti- 


rom 


» filtrate which 


— Sse 
iue ot activity, 


arisen only 


7 he 


rve arises from the 


steeper 


sus decay products of 
the later part result- 
products with the 
d by the 10.6-hr 
Moreover, the 

prior nuclear explo- 
re than eight months 
{ussian 
is announced by the 
September 23, 1949. 


was the first 


ted numerous in- 


ve snow in various 
the 
the presumption 
da tests 
‘r, it appears likely 
rations that normal 


following 


were re- 


ive been responsible. 


Anomalous Atmospheric Activity 
recipitation samples were 

vear 1951, 

id radio 


which 


and 
ictivity decay 


represented a 
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distinet an 
the 
pheric activity. 


1 significant departure from 
normal atmos- 


Not all local pre- 


decay curve for 


cipitation was measured during the 
vear and some anomalous radioactivity 
was probably present sometimes in 


the absence of precipitation Figure 
2 shows the decay of seven of the eight 
samples which are further described in 
Table 1 


because it 


(Sample D was not plotted 
was followed for or a 
relatively short interval 

Most of the information of Table 1 
is self-explanatory The data of col- 
and 9 are useful in roughly 
the rel 


the various samples plotted 


umns 7, 8, 


ntensities oO 
in Fi 


In Fig. 2 the curves are all adjusted for 


comparing itive 


convenient presentation on one chart 














FIG. 3. Comparison of decay curve for 
fission products from reference 7 and data 
for one sample of atmospheric radioactivity 


and so are not necessarily in the order 


of initial intensity. The comparison 
Is approximate because measurements 
were not always begun at the 
alter 


Furthermore, it 


same 


interval the occurrence of pre- 
difficult 
with 


activity 


cipitation. 
to compare the initial activities 
that of 


since extrapolation of the 


samples of normal 
curves (ot 
changing curvature) back to the time of 
introduces inaccuracies 


the 


precipitation 
Comparing Fig. 1 and any of 
curves of Fig. 2, one can see ths 
mal activity, as collected here 
maximum half-life of 10.6 hr, whereas 
all of the decay curves of Fig. 2 show 
an initial instantaneous half-life”’ 
from about 3 to 28 days and an increase 


last 


in these values with time See 
column of Table 1). The 
taneous half-life” is here defined as the 
half-life calculated 
to the 
Duplicate samples prepared from the 


instan- 


from the tangent 


decay curve at any point. 


same precipitation in several 


cases 
confirm the general results shown by 
, 4 In contrast to the 


Fig. simple 


exponential character of Fig. 1, Fig. 2 
shows curves which are predominantly 
coneave upward on a semi-log plot, so 
that these samples not only e¢ ntained 
some unusually long-lived activities 


but 


radioisotopes of various half-lives t« 


contained a sufficient number of 


produce these net dex ay curves 


Fission Origin of Activity 

There being no natural source for 
atmospheric materials with decay char- 
acteristics such as those just discussed, 
and since mixed fission products do 
have such characteristics, it is 
cluded that the 
occurred on the dates given in the third 
Table 1 


products of a 


con- 
precipitation which 


column of each contained 


nuclear explosion or 
other fission reaction. 

Table 2 summarizes the various test 
the 


Commission 


explosions conducted by U. S. 
Atomic 


1951 and the Russian nuclear explo- 


Energy during 
sions announced by President Truman 
in 1951. 

In addition to the 
Table 2, but probably 
in any of the precipitation of 
1, the first 
announced as occurring prior to Sep- 
tember 23, 1949, and AEC tests were 
conducted at Eniwetok in the spring 
of 1948. Prior to that there were the 
two Bikini nuclear detonations of July 
1946, the bombing of Hiroshima and 
Nagasaki in 1945, the 
New Mexico explosion of July, 1945 

Comparison of the dates in Tables 1 


tests given in 
involved 
Table 


Wiis 


not 


{ussian explosion 


August, and 


and 2, make it apparent that the fission 
products of sample A originated in 
Nevada, simply bec “use there was no 
other known source at that time. It 
is further that the fission 
B, C, and D 
probably originated outside the United 


concluded 
products of samples 
States because the corresponding pre- 
cipitation took place prior to the first 
Nevada explosion of the October- 
November series and well after the last 
the 
and May series, 


explosion of January-February 
The remaining sam- 
ples of Table 1 may have originated 
either in Nevada or outside the United 
States. Further 


probably be 


would 
detailed 


delineation 
possible by 
meteorological analyses. 

It can be said that the fission prod- 
ucts of 
Nevada, 


arrive in 


sample A, 

took at least 
Helena because the 
explosion there occurred five days prior 
to the time of the precipitation of this 


originating in 
five davs to 
latest 
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TABLE 1—Fission Product Samples Collected at Helena, 1951 


(MM) 
2000 


2000 OOO 


O400 7.000 


0400 





1951 Russian ¢ 


In interpret 


e coul 


SIOI 
iosion 


be helpful in deciding 


locations of the source 
examination of the char 


produc ts 


rate ¢ 
equivalent 


r} sugg 


sample but we do not 
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r ts, either one of which would 


is the calendar date of fission. 
luce an 
ned as the 


unknown constant 


time, in days and 
tions thereof, from the time 
time 0000 on the day of 

1 We further define T, 

in decimal fractions of a 
1 0000 on the day of the first 
to the 

ind 7, as the time, in 
thereof, 


time of said 


{ decimal fractions 


0000 on the day of 


f measuring Ay». 


measuring 
Then: 


pt Te (4) 


(Ss 


} 


The A’s are 


init time: absolute 
1 not be known since the 
els out 
ilculated from Eq. 8, the 
since fission is found 
tor 5 to give the time 
or T,, respectively. 
vides the same 
time of fission. 
rations are pre- 
ission product 
ontains information 
te These considera- 
theoretical basis for a 


ethod 


ilated by 


using @ gross 
Hunter and 
h gives a more accurate 
in that of Eq. 1. 
d compare the Hunter 
with 


curve 


as “‘standard,” 
sample decay 
he fission date by matching 
dard” decay curve is 
mi-log paper with ab- 
in days starting with 
the 
the 
es on which the activities 
With the two curves 
the best fit, the 


shown between the 


scissae of 


experi- 


curve are actual 


d_ for 


standard curve and the 


date of the sample 
mber of days prior to 
the fission occurred. 
should give 
fission products undet 
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TABLE 2—Chronology of Nuclear Ex- 
plosions in 195] 





U. S. AEC: Nevada U. S. AEC: Eniwetok 
May 


Greenhouse 


January 27 
January 28 


Operation 
February 1 “several” 
February 2 
February 6 
October 22 
October 28 
October 30 
November 1 . 
November 5 
November 19 


explo- 


Russia: Location not 
known 
Prior to.October 3 
Prior to ictober 


99 





laboratory conditions, there are a 


number of complicating factors (in 
addition to 


which 


those of multiple explo- 


sions) arise with precipitation 
samples and which probably account 
for some of what happens when we try 
to date the origin of the samples of 
1 and 


reter to 


Fig. 2. For example, both Eq. 
the 
fission products which 
to speak, “kept in a bottle” 


fission products which have traveled 


curves of reference 


lve been, s0 


whereas 


hundreds or thousands of miles have 
been subjected to a certain amount of 
chemical and 


atmospheric physical 


action. Moreover, a nuclear explosion 
might produce, by neutron activation 
of bomb components and environment, 
some radioisotopes in addition to those 
of the fission process and ensuing 


This activation de- 
pends on such things a 


decay chains. 
nature of construction mater 
sion location relative to groun 

Also to be considered are the possible 
effects of filtering 


boiling during sample preparation and 


selective and/or 


the changing effect of self-absorption 


in the sample as the ave rage energy 
of fission-product radiation increases 
with age If one were in a 
to do so, these 


decreased by 


position 
difficulties could be 
“calibrating” known 
i.e., by lecting fission 
after they ads 
away from an explosion of known type 
known date their 


measured decay as standard for 


explosion, 
products aveled 
on a and 


the 


dating other explosions. 


What happens when we try to fit 
the “ 
and Ballou to the experimental curves 


standard” decay curve of Hunter 


of Fig. 2? Figure 3 shows that, con- 


of the 
fits the 
130 


sidering all the unknown factors 
previous discussion, sample F 
Hunter curve quite well over the 


days that decay was measured. How 


tana A¢ 


ever, the other samples can be fitted 
only over parts of their decay curves, 
and so we cannot conclude that fission 
products decay with the same charac- 
whether 
have been “kept in a bottle” 


teristics regardless of they 
or sub- 
jected to the various influences previ- 
ously discussed. 
the graphical dating procedure to 
sample F, the date of fission is found to 
be about 10 days prior to the time of 


precipitation dere. 


However, applying 


If this date is even 
approximately correct, then the explo- 
sion probably occurred in Russia 
as it preceded the October-November 
Nevada tests and also falls in the inter- 
val announced by President Truman. 

The best fit for sample AJ 
February 2 as the date of origin; this is 


Definite 


gives 


consistent with reference (5 
unreliable 
When attempting 
so to date sample FE, the Hunter curve 


conclusions are, of course, 


on this basis alone. 


can be made to fit either the early part 
of the sample curve (23-day interval) 
(8-day interval), 
but not both at the same time. 


or the middle region 
In one 
case the fission date coincides with the 
date of one of the Nevada tests and in 
the other with that test presumed from 


sample F to have occurred in Russia. 


Note Added in Proof 


On June 5, 1952, unusually higl 
lous radioactivity detected in 


of rain bringing « 


was 

s trom the 

1 of the same day 

5 mr/hr f 

, and the city 
first 
activity of 1 


water sup] 
June Sth sample 
280,000 epm (ext 
to same geometry as 
a ratio of 36,000 to background 
5,120 epm/ml of rai 
Calculation indicated that the activity was 
ibout 125 curies per square mile 
1 kilocurie for Helena alone. 
Samples from the 
localities courtesy R 
showed decay 
affected by 


precipitation 


samples ir 
a count ot 
over 


storm in other 
Dightman 
markedly 


location 


same 


characteristics 
relative time and 


* 
This project was financed by the Holter 
Research Foundation, Inc., a nonprofit Mon 
tana corporation This article as preser 
at the Twelfth Annual Meeting he Mon 
ademy of Sciences, Bozeman. Mos 
tana, April 12, 1952 
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VENTILATED CAVE is designed for use with highly active hard beta OPERATOR looks into cave through shielded window. With micro- 
or gamma emitters. Operators use remote-control units phone, he directs workers in back who may be removing equipment 


OK 


Ohio, for AEC 
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GERTRUDE, the coiled-spring device, is holding a small flask in her fingers over a sensitive balance. Cave is lighted with sodium- 
vapor lamps to eliminate diffraction through 2-ft windows that contain liquid with good stopping power for hard radiation, 


QUARTZ-FIBER torsion microbalance, encased in massive shield, _ COUNTER in foreground has been adapted to handle as high as 
is accurate to 0.33 & 107% ounce. Operator sees a split image 22 < 10'’ cpm. Walls, floor, and ceiling of counting room are 
through the viewing periscope to improve depth perception (see lined with copper as a shield against stray electrical signals which 
cover photo Fibers are 0.0005 in. in diameter might upset counters 
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Gamma dose for 50% Lethality (LD-50) 





Man (also guinea pig), 400 r 
5 
Swine, 420 r 

L oe 
Dog (also monkey), 550 r 

L 
Rat, 590 r 
L 
Mouse, 650 r 
L 
Rabbit, 750 r 
L 
Hamster, 1,100 r 


NS 









































X-ray Effects on Man 





Immediate effects of acute whole-body 
X-radiation on young adult humans 


Emergency dose, 75 r 
Sickness among 50%, 150 r 
Sickness among 100%, 225 r 
Lethal to 5%, 250 r 

Lethal to 50%, 400 r 


L 


Lethal to 100%, 600 r 
Ge 














Radiation Tolerances 


Official recognition that the use of radiation 

involves health hazards came in 1921 when the 
British Committee on Radiation Protection suggested 
a ‘‘maximum tolerance dose.'’ Now, three decades 
later, we are only beginning to get 


a picture of radiation's long-term effects 


By HAROLD H. PLOUGH* 
= : , 


curs on page 24 of the recent 


anges, and the 


Exposure Levels 
In connection 
tion for diagnost 
ization, therap 
laboratory work 


been comp 


lished ‘‘ Handbook of omic Weapons 


for Medical Officers 1). There it 


stated that: “Little is known of 


ictual effects to be expected 


the 


il 


ibout 600 mined in terms of the LD-50 


} Ix ] r 
ole-bor dosage 


that may be expected to result 
» death of 50° of the animals 


™ 1 
[The time interval sual 
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Exposures from Common X-ray Examinations 





(5.7 0) 2222272727777 77ZI7Z7Z TAZA) 


0.3 0 
4 


* 


(0.1 r) |G Chest, posterior-anterior 


(1.0 r) ezz2zZ7 
(1.5 ©) @2zzz7774 
(1.1 ©) @zzzzZ] Pelvis 
(3.6 ©) &2222727727777Z7777Z7FA 





(9.0 r) SLICER EEEH, 


Likdbhbbdbihhdd 44 





(1.2) zzz 


(1.3 r) ezzzZz] Abdomen 





DL 


LiLo es 


aa r- 7] 





(4.0) & Z 


(10-20 


(5.0 r) 2 





ZZZZILIA 
(0.6 r) Za 

(0.3 r) 
(1.3 7) Gzzz) 





Gall bladder 


Extremities 











r/min) ezzzZe 


Lbhhdbdhhdhdhheden 


Ah 244. 22244. 





Chest, posterior-anterior (photofluoroscopic X-ray) 
Lumbar, spine, anterior-posterior 
Lumbar, spine, lateral 


Pregnancy, anterior-posterior 
Pregnancy, lateral 
Kidney-ureter-bladder 


Heart disease (incl. fluoroscopy and catheterizatien) 
Gastrointestinal series (total of 6 films) 


Skull, posterior-onterior 
ZZZZZZZZZZ¥£A Dental film average 
Zi Fluoroscopic examination 


Recommended maximum permissible dose =0.3 r/week for occupationally exposed workers) 


and Genetic Effects 


Both 


nfluence the response 


the age 


exposure. Exhausting 
on h: 


mortalitv. in 


as also 
hgures tor 
first graph 


young 


f other 
on is indicated 
and Leinfelder 
for acute whole- 

strain of 


mice 


was 500 r: for 


its One n 

Vy the same num- 
‘ as 2.5 

Permissible whole-body irradiation 

the b the 


given in the first graph 


for humans. On 


isis 


bservations on a small 


lental exposures of 


the expected im- 


m acute whole-body 
vung adult humans 
| 


second 


graph 
onsidered that 25 1 


of irradiation at any 


maximum man may 


ut obvious illness (4). 


to 50 r may be expected 
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reduction 
100 r would 


to cause a 


only while 


nausea, vomiting, and 
large 


there 


number of humans 


would be a de pression ol 


elements and definitely red 


ity but most of 


the 
recover One human acé 
posed to over 350 r aci 
radiation, according to 
mates, recovered comp 
illness and temporary sterilit 
Fractionated or daily doses and 
permissible limits of irradiation for 
humans. If we the 


effects 


neglect genetl 
experience shows 


accumulation of small da 


whole-body radiation cau 


vious injury than a single 


Lorenz (6) was not abl 


decrease in life expectan 
from as little as 0.1 r da 
through life, but there 
decrease with 1.0 
Boche (7), howe, 
results which are 
SO The best 


small animals is that of 


Wis 
sive 
S.S r/day. 
cumulative 
available evi 
Lorenz et al 
8) who showed that life expectancy 
for control mice was 716 days, while 
for animals exposed to acute whole- 


body radiation of 400 r at birth it was 


101 days 
r/day 


For animals exposed to 4.4 


continued to death of the ani- 


mal, the mean life expectancy was 552 
after S.S r/day, it was 436 days 
that 
still 
progres- 

Boche 


/) indicates reduction in the number 


aavs, 


There is reason to believe 


chronic whole-body radiation in 
results in 


mortality. 


smaller increments 


sively decreasing 


of spermatozoa in the dog from as little 
is 0.5 1 It is still possible, 


recovery 


per day. 
that 
extremely small doses at daily intervals 
effects this 
assumption has been the basis for the 


however occurs Irom 


without permanent and 


determination of permissible levels of 
or chronic irradiation 

If 0.3 r, week 
by the International ¢ 


acute 
the dose recommended 
ommission on 
the 
radiation limit 
week it 


vear and 1561 


Radiological Protection (10) as 
permissible whole-body 
should be received every 
would add up to 15.61 
in ten years No such totals have been 
accumulated by AEC workers because 
carefully monitored; 
it is possible that, outside the 


United States 


exposures) are 
however 
there are unmonitored 


plants or mines where workers are 


exposed to larger daily doses 
Exposures from common diagnostic 


examinations. The third graph above 
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pathologists 


DATA for Evaluating X-radiation Hazards in Animals and Man 


Drosophila V 


Direct effects on the Individuc 
50.000 1 500-600 


oe 
5,000 1 
1,000 r 


SOLOOO F 


gonads 


OO POO? 


JHE AO \ 





a1 76 the 


Sterilizing dosage | 


evels. 


ithe 


sterile px 


sequence 
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After 150-200 r, the 
tuses showed severe brain 
results in 
that 


used in exposing preg- 


that these 


great 


mals suggest 


to radiation even tor 


Direct Effects on Adult Mammals 
s t fter an acute whole-body 
re to adult humans, 

i substantial incidence 

vomiting, weak- 

About the 
ifter exposure, provided 


the delaved 


iusea 


stration 


t let] 


ippear such as low 


I 
} 


hemorrhages 


effects 


rhea 
More 


epilation 


remote 
in reased 
as possible 
Other long 
ataracts (2¢ 
leukemia, and 


> ol cancel 


exposures to 
eventually result 

ce ol iny of these 
a study 


= suggested by 


‘nee ol nua in 


Long-term Effect on Populations 
Mull ) has calculated that the 
» balance 


genes 


-all muta- 

i progressive 

ne of the 
ge pe riod 


that this 


human 


result 
flies 


radia- 


Drosophila 

ontinued 
ons exposed to 5 
f about 3001 
selection. ol 
hromosomes 
selves and 
imbers in spite of the 
ind other 


ling off of many 
the earlier 

of flies is 
beneficial 

} 


brid vigor 


own by the now 
d hybrid corn 

grew populations in 
total 


however, the popula- 


ng a htetime dose 


2 000 1 
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tion rapidly declined Thus 
that fly 
able 


t appears 
( onsider- 


populations have a 


margin of satety genetic 


under radiation 


but they do so at heavy 


resilience exposure 


cost in elununa- 
tion of individuals by human standards 
Wright (3/ 


this 


had earlier 


suggested 


expectation for human popula- 


tions. His calculations indicate that 


there is a considerable 


genetic equilibrium 


popul ition; to quote 


ever, a strong possibility tl 


doses of the order of 300 r may 


tive 
have important effects on the 


otispring 


and descendants of those affected, and 
small as 30 r may 
the other | 


no threat to the pe 


doses as 
negligible. On 
Is Uuttie o1 rsistence 
of the population from this cause 

ins to radia- 


The sensitivity of hum 


tion is greater than that of most other 
is possible that wide- 


would 
the 


animals, so it 
spread exposure to radiation 
the numbers in 


Marked 


numbers in any area might 


reduce 


SCTLOUSIN 


generation reduc- 


exposed 


tion in 


the operation of selection and 


nullily 
the flies 


might continue to dwindle 


unlike the humar popula 
However, the human pop 
itastroptl 

that 


survived many ¢ 
past It is unlike 
would be seriously threntene: 


spread radiation 


| eXposure 


diagnostie procedures 


Genetic Hazards of Radiation 

It has been known since the critic 
Muller in 
radiation induces inherited changes o1 


In contrast to 


1Qo7 
Ils 


studies of 
mutations mm animals 
the indications noted in earlier 
that 
idditive in 


doses 


irradiation 
thei 


small 
efiects 
studies indicate a lines 
tion-frequency relation 
suggest that fractiona 

doses are cumulative in thei 
The 
X-rav and mutation frequen 
Drosop 


and Spencer 


eflects linear relatio 


clearly indicated in the 
Oliver (33 

4 similar relation 

by Muller (29) for neutror 
For mammals, Charles 


vided evidence of the 1 
mice, 


Both the fly and the 
indicate that approximately the 


tests 
same 


mutagenic effects are produced whether 


the exposure is a single one o1 
accumulation of small doses Predi 
tions of the mutagenic effects of var 
types of radiation on the 


genes 
humans and other mammals have so 
ar been based largely 
data. Here the results of Valencia and 
Muller (28 ethal 
mutations 
lethal 


on Drosophila 


based on studies of 
indicate it pontaneous 
mutation rate of 10 per 
1.000 


rene 
or (assuming genes in the fly) 
0.004 lethal mutations pei 
Wright (37 


these results and tabulated estimates 


spernia- 
tozoon summarized 
ot possible rates for 


More recently 


Drosophila and 
Muller (29) has 
Drosophila estimates up- 
this does not affect the over-all 


man. 
revised all 
ward: 
conclusions, 
The estimates of human spontaneous 
Neel (36 


genetically 


mutation by based on certain 


rather rare determined 
human diseases are about 2 * 10 per 


20,000) human 


gene or issuming 
genes) O.4 


This 


man or 


mutations per cell 
that 
formed 
germ cells 

Wright believes that 
high He 


that in man, with small families 


gerin 
nearly 
by the 


ecnrries one 


figure means every 


woman union 
ol two new 
mutation this 


estimate is) too considers 
long- 
term selection must have 


markedly 
the 


resulted in a 
reduced mutation rate 
indicated As ‘ 
estimate, he 


from 
figure more 
realistic suggests 10 
spontaneous 


total of 


mutations per 
0.004 


gene or a 


mutations per gamete 


is smaller than the number of 
lethal 
Drosophila 

The 
estimated to be 


which 


new mutations expected 
background 1 


at least O.1 1 


natural 
could aceount for a s 
the spontaneous mutations 
extreme cause 
not more than 4% Phe 


for man, in’ the 
data indicate 
mutations of 6X 10° per roentgen per 


gene, or an inerease per entygen per 
>x 10°* Thus 


the spontaneous rate ol 


spermatozoon ol 


mutation 


based on lethals would be doubled by 


in exposure Of spermatozoa to 
The extensive 
mice by W. L. Russell (76, 1 


data for 


renet 


now PEASe TERE N Lit 


giving 
illow more critical 


the Drosophila data 


comparisons 
and by 
estimates of the 


substitu- 


tion, more realists 
mutagenic effects of irradiation int 


His method 


exact 


breeding lows a mo 


mutation 


19 


determination of the 
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How To Get Samples Dated 


Determination of the age of samples by the radiocarbon dating method has 
proved to be quite useful. NuCLEONICS lists here the requirements of 


four laboratories equipped to perform dating services 


ins this required and less prec n obtained research projects are suggested by 
the use and Samples are screened aT others, the Advisory Board must lx 
radiocarbon dating of competent men in geolog ul - issured that a competent stratigrapher 
ped by W. F. Libby ology and geochemistrs geologist or archeologist) or historian 
ye place the require- While i rather Ia quant will be prepared to voucl for the 
these laboratories samples can be handled ! y oO importance of the dates and to discuss 
1 them about their per analysis generally . ‘ their significance and validity 
wers follow. contribution on the pa it imple Specimens should not be si 
. sender toward the expens until they are requested. Speci 
University of Chicago If a sample is of considerabl n should be dry when shipped 

Org materials such as wood, _ tific interest it can generally be drying is preferred, and samples should 


rm t} 
ed Tit 


sh, hair, and a f months resent equip! be sealed from contact with air as 
intler and soil, vermits a ig te out 50,000 vears soon as they are dry 

Aluminum foil is admirable for 

rapping, but metal cans are satisfac- 

| preserves rey j sades wy, and paper is acceptable provided 

ounces al it is not shredded. Excelsior and 


surement Yale University cotton 


should be voided, Samples 
ind as- No material ‘ 1 f d , are ordinarily ile n polvethylene 
of the 1 pro ‘ erta trozen-lood 
and 
rederick 
suundation 
\Iassachu- 


ment 
lward S. Deevey 
metrie Laboratory. Yale 


llaven, Conn 


University of Michigan 
Specimens should be subi 

Dy James riffin 
Museums Building, who is chairn 
of a curatorial committee which passes 
m the materials and eir scientific 
significance for the di rbon bora- 
tor Normall ( ry ff S100.00 
i specimen 

ad 


con- the expense of tl measurem 


The general requirements 
and amount of material are the 
those outlined by Dr. L 
possible a greater amount 
than the stated minimum sho 
provided iH] R Cran // 
, I VU Randal Laboratory ) Pi 
carbon have been n give inf ned « ! I University of Michigan tne 
1 greater effort is wever, and | ‘ Viel 


+ 
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FIG. 12. Triggering action in a single- FIG. 13. Single-channel pulse-height ana- FIG. 14. Gain characteristic of idea 
channel differential discriminator lyzer with expander amplifier expander amplifier 
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FIG. 6. Equivalent circuit for ion chamber 
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Measurements of signal counting rate and background under various con- 


(A) Signal counting rate with no discrimination at liquid air temperature 
(B) Signal counting rate with 25 usec gate at liquid air temperature 
(C) Signal counting rate with 25 usec gate at room temperature 
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(E) Background with 25 usec gate at room temperature 
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FIG, 2. 


about 1 gm of cobalt It 
that 50 ml of IAN 
solve the 
cobalt, ie 


amount of suriace 


was found 
nitrie acid will dis- 
amount of 


from this 


stoichiometric 
about 1.1 gm 
if left in contact for 


a sufficient time. This was the pro- 


cedure adopted for removal of the 
active surface laver 

there is no way of 
checking to make sure that the cobalt 
attacked by 


Unfortunately 


surface is not selectively 
the acid. One 


treated twice with acid and the activity 


target was actually 


in the second fraction was estimated 
by its radiation level to be about ! 
of the first, but 
advertently 


io 
this sample was in- 
discarded before a radio- 
activity assav could be made on it. It 
must be assumed that the area which 
actually receives the maximum beam is 
attacked by the acid at a rate which 
is not less than the rate of 


other 


attack im 


and this 
probably valid 


areas 


assumption 1s 
The container in which 
is dissolved is a specially mac 
with beaded lip but no pour 
It has an inside diameter 
and should be provided insk 
rubber pad of nearly the sar 
eter Like all equipment Ww tl 
the cobalt solution must be 
these items must be clean at 
Iron 

The probe block is introd 
up into the beaker and carefu 
on the rubber pad 

A heavy lead block about 4 in. long 
with a ly 245 In. face « end 
handle on the 


provided with a 17,46 X 27,6 in 
| 


n one 


and a long other is 


soft 


rubber pad that is glued to and covers 


Details of ether extraction cell 


the face. To facilitate cleaning and 
later, decontamination, the lead block 
is placed face down on a piece of clean 
polvethylene sheet which is then care- 
fully folded up so that no creases occur 
on the face, and fastened to the handle 
or upper part ol the block with Scotch 
tape. Polyethylene was actually used 
but it is recommended that some other 
plasties be tried because paraffin sticks 
to it and makes the following opera- 
tions somewhat difficult 
The plastic-covered rubber face is 
next placed against the cobalt surface 
and aligned as well as is possible by 
observing in mirrors behind the shield 
Molten paraffin from an electrically 
heated aluminum pouring pot is then 
introduced through a funnel made of 
waxed The bottom of 
the funnel should be so plac ed that the 
liquid will pour either on the rubber 
pad at the bottom of the beaker or 
against the wall of the beaker near the 
bottom. It should not be poured on 
block Also, it 
should be above the level of the cobalt 


heavy paper 


the plastic-covered 


so that the funnel will not be embedded 
in the parafhin when the latter solidi- 
should 
be quite hot to allow it to flow evenly 


fies The embedding material 
around the cold copper A sufficient 
amount of it should be added to bring 
slight 
surtace of the cobalt 


the level a distance above the 


Jefore removing the 


block 


to cool to room temperature 


protecting 
the paraffin should be allowed 
Other- 
wise the paraffin may pull away from 
the edges of the probe block 

When the embedding is completed 


50 ml of 1N nitrie acid are introduced 
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test data were 


ad apparatus 
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iutest runs 
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ut previously. 
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| approach to such 
wen developed by 
obalt target treated 

hicl small 

remained The 
is etched with 12N 
100 mg 


ly 
onl 


proximately 


ution centrifuged, and 
The solu- 
with 5A 
filtered 


paper 


removed 
itralized 
ind slowly 
Nh WO filter 
quantitatively 


per, carnier-lree 


Preparing Fe’’ for Medical Use 


the 


and 


| fy F ition contaiming 
imounts of acid 
} 


ressead DV 4 


which 


variety 
could be 
total iron content 

iitimate muini- 
mg or more ot 
to evaporate 
but not to 
a 10-ml 

“a few 
a beaker 
the tron from 


titnie 


rated HCI as 
pitute 
of solution with 
hydroxide, 

major portion 

The 


may be 


residues 
droxide 
cipitated as de- 
iken up in am- 
dilution, sterilza- 
ints of carrier ure 


suggested that the solu- 


other 
i pH ol 


absorbed 


radio- 
i to 
iron then 
r two I-gm portions 


H-form 


resin Ss 


Dowex 50 
ilis¢ this 
n iron, this iron 
with hydrochloric 
After washing wit! 
material may be 
with small 
aN be re 
complexing 
utions may 
il usages 
high-specifie- 
hydroxide 


ferric 
on LG 
olsotopes from 
aration and 
UCRL-1315 
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FIG. 3. Ether pump and assembled Fe 
has been removed 


’ extraction cells in glove box. Lead glass 


20-N\ev 
ounts of 100 hours at 


deuterons. The vield after 


200-250 ya 


prec method has been used 
but the 


iron have permitted the re 


pitation 


relatively small should be 


between 1.5 and 2 mc, and the mani- 


rerri 


chloride to be combined activity mav be as high 


rlobulin fraction IV-7, after 


mum specifi 


as 100 we per pg of iron 
tion to pu 2. facdiochemical 


purity of the prod- 


ucts was checked by plotting decay 
curves for the period during which the 


This 


months, o 


Yields and Specific Activities 


samples were being used was 


Four of the best 


the past vear produced tota 


runs mace more than six 


half-lives No 
other 


mostly not 


four Fe indications 


1.8, OS, 1.5 and 0.5 me : ! of Co®® or radioactive contami 


tive specific activities were nants were found during these periods. 


and 3.9 we wg. and the corresponding 
total 


, 


OSS 


assays showed 0.16, 0.7 


Iron 
md O17 mg. The bombardment 

were This work was supported by the 

Energy Ce 

The article 


fourth sar pl I S 


efficiencies for the 
0.11, 0.07, 0.07 we 
current data for the 


mmission 
which appeared in NUCLEON- 
ast month and the article appearing here 
request of the AEC Iso 
Division, and were tten after the 
had left the Unive 
end-window  « ! I ) radiat ahore ! In conse €, a 
» Messrs. Fred Powel 
the California Research 


Both counters wer a- , on nt Co.. for thes 


not available ympiled at the 


Phe radioassay data alifornia 
using an 


scintillation counter wit! 


geometry cooperation ir 
time to complete it 
extended to C. A 
and the Donner Labora 


help during the course of 


irdized against radioiron samp 

hanks are 
, Huff 
content of alk tae thal 


calibrated n i 
The 


Wiis 


VieUusiy 
eounter Iron 
for assisting in the colle 
and to J. H 
( pport and encou 
From these data, the 60-in¢ | . ther te 
tron vield of Fe®® is estimate M.P 
with 
on. and fa 
ment data, and to N 
L. Hef, P. J ze the Radiation Laboratory 
J. M. Oda, M p Division f 
Ferrokineti« r ! 


patients | vin v s tl - ehle vw 


sumples determined 


ssary data 


cally b the a,a-dipyridy! met 


agement 
also indebted to J. G 
and G. B. Rossi 


hombardments in the 


itnam 


equal or greatet than 0.07 uc supplying bombard 
Garden and the staff of 


Health 
with the extraction 


Chemistry 
hel ping 
apparatus assembly and processing W.G 
edited with improving the original 


and L. Deckard with 
ng the diaphragm pump 


1p paratua 
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TUBE CHARACTERISTICS 





Multiplier Type 


5037 


4646 





Number of Dynodes 
Gain 
Over-all Voltage 
Dimensions 
( Sensitivity 
Cathode / Spectral Type 
/ Collection 
( Efficiency 
Over-cll | { Diameter 
Dimensions | Length 


10 

10° 

1,000 volts 
32 in. diam. 
30—50wa 1 
S-9 

High 


4 in. 
7 in. 


16 

10° 

2,000 volts 
Y2x1 in. 

30 —50ua/1 
$-9 

High 


1% in. 


7 2 in. 





Two New Photomultipliers 


for Scintillation Counting 


The type H-5037 tube is designed for efficient collection of light from 
a large crystal, and the type 4646, for counting events involving extremely short 


time intervals. Their design and applications are discussed 


By M. H. GREENBLATT, 
M. W. GREEN, P. W. DAVISON, 
and G. A. MORTON 


he 


i Ss only 
of this high- 

ibe the type 

1646 lends itself to a small, portable 


survey-type instrumen requiring no 
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FIG. 1. Large-area-photocathode, 
plier, type H-5037 


high-efficiency photomulti- 








FIG. 2. 
4646 


High-gain, 











large-output-current photomultiplier, 





SESE T 
: ee : 
seu —— .] 


\ 
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Cross-sectional diagram of type H-5037 


so be useful 
plher is in a 
r it undesirable 


in amplifier 


Type H-5037 Tube 
\ y f the H-5037 is 
Fig e photocathode on the 


with 


shown 


sensitized 
Its di 


irea 9.6 in 


imeter 1s 


s tube are 
uniormity 
photoelec- 
ithode. 
the photo 


entire ¢ 


evaporated 
close to 

f the cathode. 
s obtained 
iborate elec- 
ch directs 
ithode onto 
system resem- 
ens svstem used 
1P25 The 
object for the 


rst dynode is 
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FIG. 4. 


placed at the exit pupil. T! 

that the position and size of the ele 
tron bundle striking the first dynode is 
independent of the position and _ siz 
of the illuminating spot of light on the 
photocathode in other 


given scintillation will produce the same 


words i 


output charge irrespective of V re 
the light strikes the pl otocathode 


The 


various lens elements is shown in Fig 


¢ 


general arrangement 


3 The potentials are maisate 


approx 
volts on the first lens element, 200 


-ment 


zero 
or 300 on the second lens el 
1,000 on the final element 

of the lens is affected, of course 


by the ratios of the 


ind 


Oper 


Various pote! 
Since a high secondary em n 
very desirable at the first dynode 
der to improve the statistics of 
the mult 
to operate the first dynode 


ot its 


plier, it might seem better 
it the p 
secondary emission 

500 


roximately volts for 


found however that 
in secondary 

going to 1,000 volts 
compensated for by tl 
ft 


collection efheiency 


Cross-sectional diagram of type 4646 


stability 
itself 


of operation. The multiplier 
which is shown in the diagram 
the 931 
which in the 931 is the cathode, serving 
as the first the H-5037. 
The the photocathode 


is the same as that of the 5819 


Type 4646 Tube 
In deseribing the characteristics of 


the type 4646 photomultiplier (Pig. 4 


is ot tvpe with the element 
dynode_ of 


sensitivity of 


it is convenient to divide the discussion 
nto three areas: 


ture the 


the multiplier struc- 
photocathode photo- 
system ind the 
The tube is 


antimony) 


and 
electron collector 


mode system. 


output 


sensitized with cesium ind 
has spectral characteristics 
to the 
The 


system is 


ind quan 
tum efficieney 
Collector 


tron 


simular 5S19 


system. photoeler 
collection designed to 
have very high collection efficienc 

that 


ind LOO, over 


Measurements indicate the effi- 
is between 95% 
practically the 


photoe ithode 


erence, 
entire area of the 
The 
is arranged to produce a with- 
the vicinity of the 
This has the effect of 


45 


collector system 
high 
drawing field in 


photocathode 




















FIG. 5 Alternative anode structures of FIG. 6 Gain vs voltage of a high gain 
tube type 4646 multiplier with conventional anode structure 
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FIG. 7 
of two different amplitudes 


Space-charge saturation for pulses 


ge-limited 
indicated 
woth pulses 
ge limit, 
re charge 
smaller 
of the 
reason, 
re continues 
even ilter 
sets in In- 
slower rate 
ol space- 
s only a 
proportional to 4 
uit 10 even the 
output current 
ge limits on 


nteresting 


current. 


Overlapping pulses. So far, the 


been mited to the case 


electrons re emitted one at a 

the photocathode with 
ition between them so 
veriapping ol pulses. 
pulse-height measure- 
d, this is by no means 
ase. It is possible 


ponents of pulses which 


gle electrons to overlap. 
the pulse produced 
iay be estimated 

1 as that shown 


knowl- 
of electrons per 


} 
, such 


with the 
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5819 tube not spoce- 
charge limited 


' 
\~ 4646 tube 
1 space-charge 
\ limited 
\ 


Counts per Second 


0 10 20 30 40 50 60 
Pulse Height (eh 











FIG. 8. Effect of space-charge limiting on 
a pulse-height distribution curve 


second leaving the photocatho« 
duration has been found to 

2 and 5 & 10°® sec If 

with a duration slightly mx 
order of magnitude longer 


release ot 20) or so electron 


obviously be serious ove 

the current pulses 

where limited by 

multipher output w 

sentation of the pulse 

pulses but not for large pulses 
The effect is 

Here 


Fig. S 
tivated 


pulse-height 


integrated 





Example of Nonuniform Voltage 
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FIG. 9. Effect of excessive gain on type 
4646 pulse-height distribution curves 


indium-tll4 


Puma rays = 
given The solid curve shows the 
ise-height distribution as measured 
with a 5S19, operated under conditions 
where there is no space-charge limiting 
The dotted curve shows a similar pulse- 
height distribution taken with a high- 
gain tube having entional anode 

seen that 


starts to fall 


icon 
the dotted curve 
the solid curve at 


It will be 
below 
corresponding to the 


from the 


Pulse heights 
about 7 electrons 


When this same curve 
1646 multi- 


release ol 
photocathode 
s measured with the type 


lier, incorporating the anode struc- 


| 
tures which were previously discussed 


the pulse-height distribution iwain 
esembles that shown in the solid curve 


When 


INaKINE i 


146 tube is used for 
distribution 
tube 


a type 
pulse-height 
irve such as shown, the voltages 
should be set so that the over-all gain 
and 10° 


the tube is between 10 


rhis 


rituge distribution over the 


s accomplished by a nonuniform 
1} stages, 


retaining large voltage steps in the 
region of the photocathode and first 
dynode and at the 
inode An 
this type ol 


table 


final dynodes and 
illustrative example of 
voltage distribution is 
seen in the Figure 9 shows a 


typical pulse-height distribution for 


o* and an anthracene crystal made 


with a Type 4646 multiplier 


This paper was presented at the Scintil 
um, Washington, D. ¢ 
ary 29, 196 The work was s 


a- 
tion Counte 
Januc 
by the lI S 


Sym posi 
spported 
Atomic Energy Commission 


} 


under subcont h 


act W-7405-eng-206 Sub 308 
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High-Energy 


Particles 


LIQUID PHOSPHOR CONTAINER consists of recessed rectangu- 
lar metal outer frame with thin foil windows cemented in with 
Araldite cement that does not contaminate phosphor. Where 


container joins photomultiplier magnetic shield, a glass window 
Ci } e is cemented into another recess. Typical counter telescope 


consists of three or four units mounted one behind the other 


Scintillation Counter 


Particle scattering and meson experiments carried out with G-M and proportional 
counters involve long counting times if accuracy is to be obtained. 
The scintillation counters shown here, coupled with high-speed electronic 


circuits, can be used to collect more accurate data in much less time 


By L. F. WOUTERS zation of | research — fe t 
plementary lines of investig 
Particle scattering experiments. 
lastic and inelastic i actions be 
ween the s¢ illed 
varticles are measured 
1. Attenuatior 
ption and total cro 


2. Measurement of 


pursuit 
he exploration of the 
Meson experiments. The interac- nuclear field in the bound state on the 


ions of the quantized eces one hand, and in the unbound state 
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TWIN COINCIDENCE UNIT uses 
contained in flat-ended 
Complete unit 
black paper and 
chassis, 


tape, is shown at 


ponents photomultiplier 


container 


ntermediate and 
iso pursued 
energy resenre h 
the distinctive 
treatment 
Particle scat- 


ments 


directional 
lescope units 
nentary «de- 
onal informa- 
is range 
yrbers From 
rumentation, the 
nvestigations 
consequence ot 
the tool for 
this lIab- 

decay prop- 
ised to identify 
welter of 
tech- 


ritable 

mn Such 

iss Of apparatus 
roperties intrinsic 
rasted to the class 

measures kine- 
us research Ss 
iachines whose 
lar as concerns 
the pulsed na- 
These 


nstantaneously 


output 


ind are frequently 


random particle 


, il proton scattering ex 
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liquid phosphor 
cylindrical glass bottles. 
shielded from extraneous light by 
top. 
with phosphor 
and container clone—are shown below 


absorbers. 
set by range absorber 


Com- 


periment, the collimated incident beam 


lotron 


con- 


340 Mey 


from the 1S84-ineh 


ibout 10 


I-m eye 
sists of 


protons ot 


luring 25 miecr 


emerging osecon 
repeated about 60 times pe 
The scattered 


detectors of small aperture 


flux is measure: 
ind so may 
true < 


scattered 


dozen 
these 


imount to a ounts per 
But 


are accompanied by a random p 


second protons 
irticie 
flux of perhaps a hundred times that 
This 


neutrons 


number consists of deuterons 


protons high-energy elec 


trons, some mesons and some gamma 


all resulting from inelastic inter- 


matter 


rays 
actions in the surrounding 
distribution of this back- 
Mev, of 


is mostly concentrated at a 


The energy 
ground ranges up to 340 
course, but 
few Mey 
ground problems are encountered in 
work in which the 300-Mey 


electron synchrotron is employed 


Somewhat similar baeck- 


research 


Prior Counting Technique 


1948, the 


Until 


detector 


principal 


for higl 


available 
nuclear research was the propor 
gas counter; consider its bel 

such an experimental situation. The 
Mev 
energy in the 


scattered 


background” particles of a few 
of their 
the elastically 


will lose most 


counter gas 


high-energy protons will lose of the 


order of hundreds of kev Hence the 


undesired background pulses are gen- 


SMALL STILBENE CRYSTALS are mounted on flat surfaces of aluminum light 
“conductors” leading to photomultipliers in this counter telescope. 
shows particle path through four counters, range and differential range 
Triple coincidence train counts all particles above critical energy 
Quadruple train counts all those above ao somewhat 
higher critical energy, set by differential range absorber 


Arrow 


erally larger than the pulses we wish to 


and are in the relative abun- 
100:1 


To make matters worse, the average 


count 
dance of 
time 


proportional counter has a rise 


and a simple 
that the 


avoid 


of a few microseconds 


statistical argument shows 


permissible counting rate to 


pile-up and blocking is then very low 
perhaps a few true counts per minute 


With 


proportional counters will operate with 


continual, careful servicing 


much shorter effective rise times, but 
this imposes much too severe a restric- 
tion mn multicounter experiments 

In the face of what is essentially a 


problem ol 


ratio, the 


adverse — signal-to-noise 
only solution ts to employ 
triple and quadruple coincidence tele 
scopes operated at very low coincidence 
rates and to use absorbers to dis 
criminate against low-energy partie les 
The technique has been well described 
Hadley Leith 

York. Their 


n-p seattering experiment (/ 


notably by Kelly 


Segre Wiegand and 
classic 
required several months of operating 
time; using scintillation counters, data 
of much higher accuracy is now obtain 


able in a matter of days 


The Scintillation Counter 


It is 
such aun 


indeed already obvious why 
obtainable 
As in other 


signal-to 


49 


improvement is 
using scintillation counters 
the 


heids of applic ation 
































Typical proton plateau for a single counter (a, left), and 


FIG. 1. Behavior of fast particles in an “average” orga FIG. 2 
phosphor [Approximately (CH),., p 1.25] a meson plateau (b, right) 


Electronics for the Problem 


Actually t only comparatively 
recently th I hanical refinement of 
the seitillati ounter has received 
such attention 1endous im- 
provement in, effectively letection 
signal-to-noise ratio meant th to 

of 


detectors full most 
etforts were ippled = to 


High-Energy Response r more coincidence telescopes 
: nil ‘ ‘ l ments Just as 


vhat we 


exploit these 


inting tools 
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Meson 





detect 
telescope 











FIG. 4. Biased-diode coincidence mixer 


s somewhat similar to conven- 


ional automatic noise-limiting 


cuits 








Typical meson detection telescope 


ind shape the 
in coincidence 
It 
is at the very much 
de- 


much 


| record them 
rt 
mitted by these 


Ie a’ 
t 


sometimes over a 


range than was hitherto 


the 
fed 


pulse ampli- 


ipparatus 


yulses are 
ithode follower employed 
day it the photo- 


superfluous. Frequently 


uld continue to perform 





Floating Bridge Version 








almost equally well with 


follower filament cold, s 
for such steep pulses 

signal current feeds 
capacitance 
cathode 


hieation 


as 

follower 
is concerned, thr 
units have been found cde 


10-Me | 


maximum gain of 500; pulse 


amplifiers of mand 


amplifiers with 20- to 
H-\ 


wid 


level produc nye 


pulses, 0.2 psec 
implifiers of 200-Me 
a gain of 10, usually casead 
In applications inve 
fication of small pulses 
ones, It tis necessary to 
(one 
6bAH6 
cut-off using shorted-stub | 
the 


limiting scheme employs 1 


pulses, scheme emy 


biased pentodes 


ACTOSS plate mad 


has | 


Much 


comeidence 


attention een given to 


" 
circuits; several more-or- 


less orthodox vacuum-tube circuits are 
in use, such as a modified Rossi pentode 
ind a 6BN6 mixer Wiegand 
the distributed 


dence mixer ) 


iter 


has developed line 


twin come for certain 

special applications discussed lates 
With the ot 

photomultipliers sharp 


trend 


advent high-output 
eut-otl 


to- 


and 
the 


hay ing 


germanium diodes 


wards 


vacuum 


IS 


systems few i any 


tubes between photomul 
The 
wthodox crystal mixer circuit shown 


ni 


tipliers and = scalers rather 


thas been used in various forms 


high-level coimcidence 


It 


multiple 


has a resclution time of 


bandw 


5 illustrates the Neher 


bridge coincidence 


e Figure Crys 
mixer in 
It has an ultimate rv 
less than 10 

time-of-flight 
30! 


horins 


time of somewhat 


and is used in a 
about 
100-Mey 


The alternate version 


hg svstem 


for 


© energy 
Ine 
\ 
N56 diode 


ion protons has 


simpler been observed, 


= useful when comeidence ean be per 





tillot 
detectors 


_ 


a 


roy beam 


C9 


4 





Paraffin 
torget 


— 
1H 





Tu pulses 
L_ARIRITITO 
O5 use 
delay line 


ue Fast 
omp frer —— 


Photogroptuc 








FIG. 5. Bridge coincidence circuits 
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FIG. 6. Typical r-u-3 deca 


y detecting system 








Wiegand and Chamber! 
employed a photo-oscil 
cording method show 
together witl 
interpretation 

scope sweep Is tr 
causing a coimemdence betweet bute 


oped ers, Which also starts a 


| 


dela line Penne 


wesenta- Ifa appears during that gute 
eC a Ee Ee eee Future Development 
ins of the film Meanwhile the 
equipment succeeding the 
iting and 

sweep time 

film strip recording 

those traces are 


vhich Show tw 


together with a1 


Jakobson has 


system 





st Stoge Amp 2B Gain Amp 28 


2nd Stage Amp. A 


Goin Amp A Generator 











FIG. 7. Typical high-speed distributed electronic circuits for analyzing pulse presentations 
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omputer laboratory 


facilitate the inter- 


experimental 


nstrumental development 


ippear to be profitable in 
ng directions 

Simpler and “faster” circuit de- 

present components the 


rather 


sign Using 


f t ¢ \ design has been 


w and better com- 


‘rs must deliver 


output pulses 


i space-charge-limited 


requiring 


it of the order of 1 amp 
\ 4646 is almost halfway 
ultimate design is ex- 
it peak current. 
should be de- 
gher 


photoconver- 
present this aver- 
the only remaining 
vherein an order of 


and pulse definition 


sistors should be applied to 


s ol pulse units 


counting 
rehability and quantity 
ivailable on the same 


High- 


permit 


rcuum tubes 
iutipliers will 


ition of tubes between 


iler; transistors would 


of the remaining vae- 
i representative scaling 
consequent simplifiea- 
ng and power-supply 

ents would permit substantial 
expansion of signal-handling facilities 
energy-pulse _ tech- 


ire being developed to 


Proportional 
niques Phese 
eflicient physical use of 


set-ups 


in the 
range 50-500 


es per ially 
energ) 
entary experimental and 
dence indicates that fast 
show good linearity 
particles above 5 to 
ral problems, among 
geometric limitations 
10% 


ved across phos- 


Variations in 


range is required 
preting equipment, as 
the arguments sum- 


rev relation is 
ven though 
applied for 


igainst one side or the 
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FIG. 8. Proposed pulse analysis-recording 
information system ("PARIS") 


other 
cated in a flux in whicl 


the problem becom 

other energeti 
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Neutron-Detecting Phosphors 


Testing of over 300 phosphor samples has led to the development of a variety 
of scintillators containing lithium. Previous experimental work and 


suggested methods for producing neutron-induced luminescence are reviewed 


By JAMES SCHENCK 
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Low-Level 


Counting Techniques 


With the same statistical error, counting time was reduced by a factor of 


three using pulse-height discrimination with a CO, -filled proportional counter. 


Equations relating sample-to-background ratios to statistical error are derived 


By ARTHUR J. FREEDMAN* 
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FIG. 4. Effect of pulse-height discrimina- 
tion on C'* counting rate 
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Radiometric 


Properties 


of the 


Thorium Series 


stable 


Activity curves of groups in the thorium series are applied as a basis for the 
analysis of thorium and its daughter products by alpha and beta counting, 


and for the calculation of approximate beta surface dose rates 
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NEW- Fast - Reliable - Lower Cost! 


% DIRECT READING 
% COUNTING TO 1,000,000 CPS 
3% RUGGED PLUG-IN CONSTRUCTION 


Berheleys complete line of decimal counting units includes the 
improved Models 700A and 705A, now offering higher counting 
speeds, increased stability and longer operating life. Two new units, 
the 706A and 707A, have been added to provide maximum counting 
rates of 350,000 and 1,000,000 cps respectively: All units are designed 
for cascade arrangement to provide any desired total count capacity. 
All units of same model number interchangeable without adjustment. 


Instantaneous reset to zero through opening of grid return circuit. 





SPECIFICATIONS 
MODEL MODEL 


706A 7O7A 





350,000 cps 1,000,000 cps 
— - —— --~-~—+f 


Maximum Counting Rate 
5 ed _ 


Resolution—Pulse Pairs 


Tubes 


Plug-in Mounting 
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Price* $50 


“ LowER Cost—A Lerkeley Policy 


Continually-widening applications for Berkeley instruments and 











components have enabled us to realize substantial economies in manu- 
facturing cost. These benefits are distributed equably among those 
who have made them possible—our customers, our engineering and 
manufacturing group, and our field organization. To you, the user of 
Berkeley instruments, these benefits accrue in the form of better and 


better equipment at lower and lower cost. 
FOR COMPLETE INFORMATION, please write for bulletin 408 


Berkeley, Scientific Corporation 


2200 WRIGHT AVENUE ¢ RICHMOND, CALIFORNIA 
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This is only one of the many beauty spots that make New Hampshire an outstanding vacation 

land in America. Here you can find the answer to vacation yearnings . seashore or mountains 

lakes, rivers or streams... hunting, fishing, golf... or just plain ‘‘resting’’, New Hampshire offers 
them all, together with modem conveniences. 

Also in New Hampshire is the Marion Electrical Instrument Company — located in one of the 
historic Amoskeag Mill buildings in Manchester. Not far from Boston (Mass.), on your way to the 
White Mountains, Manchester offers excellent stop-over facilities. To customers and friends alike 
we say — this summer mix business with pleasure . . . vacation in New Hampshire and be sure to 
visit us at Marion and see how fine instruments are made. 


Reg. U.S. Pot. Of 
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detailed a presentation of per- 


turbation theory of atomic 


accompanied by no reference whatso- 


n finding the 
the 


ever to the methods used 


itomic orbitals from which per- 


turbat calculations start 
jications to Collision 


nventional in 


to Elec- 
most 

Its 
statement 


of material. 
opens with a 
assumptions of quantum 


onical ensemble is 


density 
fulness in calcula- 
ear. From 
on turns to 

ical mechanics, and the 
udes with 
Dirac 


derivations ol 
and Bose-Einstein 

the method 
The chapter on 


tron gas whic h 


not} ing to do 


nciudes dis- 


ibu- 


Dirac distr 


tion, do not in general have this form. 
A similar slip occurs on page 68, where 
it is stated that for a free particle “the 
energy-characteristic states are also 
characteristic of momentum, since the 
energy is a function of the momentum 
Only the this 


statement is true 


only,” converse of 
since combinations 
of characteristic functions for different 
vector momenta with the same magni- 
tude 
tions, 


are tunc- 


without being 


energy-characteristic 
characteristi 
functions for the vector momentum or 
its components 

On the 
virtues of 


the 
Its 


however 1s 


this book has 


clearness and brevity 


whole 
most valuable feature 
likely to be 
of illustrative 
ter 


working out 
the lat- 
that on 


the careful 
material in 
sections, particularly 
spectroscopy. 


Huspert M. James 


Department of Physics, Purdue University 
Lafayette, Indiana 


BOOKS RECEIVED 


Automatic and Manual Control, edited 

by A. Tustin, Academic Press Inc 

Publishers, New York, 1952, xi as4 
$10 

This 


ings ol the Conference 


volume contains the 
on 
Control held in ¢ 


195] 


i infield 
Britain’s Dep: 
Industrial 


July 
Scientifi and 
irranged the sessic with the 


of the Institute of 
ind the 


ms 
I lectrical | ngin 
Institution of Mec! 


mentary re 
iluable reference to 


n control-equ pmen 


The Auger Effect and Other Radia- 
tionless Transitions, by E. H. 8. 
Burhop, Cambridge University 
New York, 1952 
$5.50. One of the Cambridge Mono- 
To be ed.) 


Press, 
xiv + 1858 pages, 


graphs of Physics reviet 
Symposium on Radiobiology—The 
Basic Aspects of Radiation Effects on 
Living Systems, edited by James z 


Nickson, John Wiley & Sons 
New York 1952, 165 
$7.50. Proceedings of the conference 
at Oberlin 1950 To be 


reviewed. 


Ine., 
pages, 


Xll + 


College in 


Handbook of Engineering Fundamen- 
tals, 2d Ed., edited by Ovid W. Esh- 
bach, John Wiley & Sons, Inc New 
York, 1952, x + 1,214 pages, $10. 

A revision of the first edition pub- 
lished in 1936, this volume incorporates 
the 


standards that have changed o1 


many of units and international 
been 
clarified since that date and gives more 
emphasis to the more widely used MKS 
MKS 


engineering 


system of 


tables 
include 


rationalized 
The 
enlarged to 


and 

units. have 
standard 
aluminum, together 
offsets. 


mechanics 


been 
structural sizes for 
data 


section 


with on and 


The 


been 


tangents 
fluid 
into 


on has 


rewritten two parts, one 
dealing with the mechanics of incom- 
with 
that 
the contributors have had the problem 
inherent to all handbooks, that is, the 
problem of trying to provide informa- 


all 


their 


pressible fluids, and the other 


aerodynamics It is apparent 


tion of interest to engineers and 
illustrations 
In this 


respect, they have not strayed too far 


anticipating, with 


fields of common application. 


ifield from the original purpose of the 


handbook which was to include in a 


ngle volume lamental 


iWs and theorie 


s1ic to engineer 


Imperfections in Nearly Perfect Crys- 
by W. klev, J. H. 
Hollomon, R. Maurer, and | 

John Wiley & Sons, In 


Sho 
Sho 


tals, edited 


ium 
1950 


Re- 


ections 


interest in thi 


Quantitative Chemical Analysis, by 
Charles W. Foulk, Harvey V. Moyer, 
and William M. MacNevin, McGraw- 
Hill Book Company, Inc., New York, 
1952, ix + 484 pages, $5 

What 
college text adaptable to either single- 
Instead 


is offered is an introductory 


semester or full-year courses. 
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LABORATORY for ELECTRONICS, INC. 


Research, Engineering 
and Production of Precision 
Electronic Equipment 


MODEL 401 OSCILLOSCOPE 
~—a high gain, wide band, ver- 

satile, general purpose instrument 

for precise, quantitative studies of 

pulse waveforms, transients and 

other high or low speed electrical 


phenomena 


For complete information Ask 


for Bulletin 052 


MODEL 101 MAGNETOMETER 


measures mag- 
strength using 
iple of nuclear 


nce 
For complete information 
Ask for Bulletin M52 


MERCURY DELAY LINES 
Used for storage of information, 
comparison of two sets of infor- 
mation, correlations and sequen- 
tial timing devices, they are the 
smallest, most compact lines 


available 


For complete information Ask for Bulletin MDL51 


MODEL 802 STABLE MICROWAVE OSCILLATOR 


ghly stable source 


wave signals, suitable 
1 laboratory standard. 
direct reading fre- 


, sine wave modu- 


sut and self-contained 





? Engineering 
Representatives: 


Albuquerque, New Mexico 
Gerald B. Miller Company 
302's West Central Avenue 
Albuquerque 3-1998 


Alexandria, Virginia 

W. A. Brown & Associates 
3834 Mr. Vernon Avenue 
Overlook 6100 


Atlanta, Georgia 

W. A. Brown & Associates 
1570 Northside Drive 
Vernon 5395 


Boston 15, Mass. 

Walter T. Hannigan Company 
43 Leon Street 

Garrison 7-2650 


Chicago 45, Illinois 

Hugh Marsland & Company 
6405 N. California Avenue 
Ambassador 2-1555 


Cleveland 15, Ohio 
M. P. Odell Company 
2536 Euclid Avenue 
Prospect 1-6171 


Dallas 1, Texas 

J. Y. Schoonmaker Co. 
2011-13 Cedar Springs 
Sterling 3335 


Dayton 6, Ohio 

M. P. Odell Company 
2676 Salem Avenue 
Oregon 4441 


Hollywood 28, California 
Gerald B. Miller 

1540 N. Highland Avenue 
Hollywood 9-6305 


Minneapolis 2, Minnesota 
H. M. Richardson & Company 
2210 Foshay Tower 

Geneva 4078 


New York 23, New York 
Land-C- Air Sales Company 
1819 Broadway 

Plaza 7-7747 


San Francisco 3, California 
Gerald B. Miller Company 

1355 Market Street, Space 280D 
Klondike 2-2311 


Wichita, Kansas 

George E. Harris & Company 
306 Lulu, P. O. Box 3005 
Telephone 62-2731 


Phone or write your representative 
for complete information on 
LFE electronic equipment. 
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WIDE BAND 


BY WATERMAN 


wr. 14 Ibs. 

Nan 

Another Waterman 
POCKETSCOPE confirming the 
obsolescence of conventional 
oscilloscopes. Characterized by 
wide band amplifier fidelity with- 
out pecking as well as amazing 
portability. $-14-B POCKETSCOPE 
is ideal for laboratory and field 
investigation of transient signals, 
aperiodic pulses, or recurrent elec- 
trical wave forms. 


Wisticnt deccmek Stee 


within 2DB from DC to 7OOKC, and pulse 


rise of 0O.35yus. Horizont 


nch, with response 


31 channel: 0.3v 
2DB from DC 


nd pulse rise of 1.8us. Non-fre- 


rms/inch with response within 


attenuators and gain 
bration of trace 


trigger time base, 
2cps to SOKC, with 
sce expansion. Filter 


shield. And a host of 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE: 


PULSESCOPE 
PULSESCOPE 

POCKETSCOPE 
POCKETSCOPE 
POCKETSCOPE 
POCKETSCOPE 


$-4-A SAR 

$-5-A LAB 

$-10-B GENERAL 
$-11-A INDUSTRIAL 
$-14-A HIGH GAIN 
$-15-A TWIN TUBE 


Also RAKSCOPES, LINEAR 
AMPLIFIERS, RAYONIC TUBES 
and other equipment 


r) 
WATERMAN PRODUCTS 


of attempting to devel 
an ability to 
it aims rather to give him an under- 
( | f mical 


lecture demon- 


op in the student 
analyze a few materials, 
standing of the 
It lists 


itus and gives over 200 


science of 
measurement. 
stration appar: 


proble ms with answers to illustrate 


, 
almost all types of analytical calceula- 


tions Selections n the book will 


interest not onl chemistry majors, 


but chemical engineers, prem 
pharmacy in 


students as well 


OTHER LITERATURE 


Radiological Decontamination in a 
Defense (T\M-11-6 A 3l-page Fe 

Civil Defense Adn 
technical manual based on the 
of research by the U. 5. Naval 
Defense Laboratory in San 
Beside 


methods and equi 


eral iinistration 
resuits 
Radio- 
logical 
Francisco decontam 
ment 
suggestions on aging 

storing “hot 

B.C; 


Ing and 
GPO, Wasi 


ingtor 


Handling Radioactive Wastes in the 
Atomic Energy Program. A 2sS-page 
technical pamphlet published by the 
Atomic Energ) 


which types 


| Ne) Commission in 


and sources ol radioat tive 
wastes are described and methods for 


Wastes 


mic-energ industry 


eV 


their sal ndling outlined 
radio- 


resulting 


iste-clispo 


GPO 


ported \\ 
deve lopme nt 


D. C., $0.14 


The National Research Council Re- 
view—1951 (NRC Report 2560). 

description of the 
NRC carried 
1950, together with some 
work 195 The 
and ¢§ linistrative 
Atomic Project 


pages. nuclear 


285-page WOrk 


‘anada’s out d 
notes on early 
a complishm on 
details o 
Energy occupy 
Some research 
work involving radioisotopes 
done by NRC’ 
is outlined 
V ational Re search 


Canada, $0.75. 


s various other division 
elsewhere in the report 


Vlttawa, 


Councu, 


Geologic Map of the Henry Moun- 
tains Region, Utah (Map OM 131 

Released in advance of publication of 
the U. S. 

which it is part, this is a color may 


20 < 


Geological Survey re port ol 
50 inches, of an area in south- 


central Utah that contains carnotite, a 


uranium- and vanadium-bearing 
aid to 
development in 
Distribution Section, 


Denver Fede ral 


min- 
eral It is offered as an pros- 
pecting, Mining, and 
the region Geéo- 


Survey Center 


logical 
Denver, Colo., $1 


Bibliography on Geiger-Mueller Pho- 
ton Counters, by Edward J. Walker 
National Bureau of Standards Report 
1050). A total of 81 
articles appearing in English, 
French, 


ments or 


references to 
German 
Italian; com- 
included. Of- 


Publications, 


Russian, and 
abstracts are 
f Scie ntuf c 


ce of Vational 


Bureau of Standards, 


D.C. 


Washington 25 


1951). The 25 


annual 


Technion Yearbook 


irticles in this 360-page em- 


brace ects: science servant 
Israel 
in action ‘Atoms for Peace,” an 
irticle bv Paul ¢ Aebersold AEC 
Isotopes Divi i 


Cl 
section 


two sub) 


of mankind, and democracy 


sion cl in the 


appears 
science s do references to the 

engineering in 
a Changing 


prolession 
Engineering Education i 

World,” by 

Technion Societ 


York 11, N. ¥ 


A merican 


lrenuc Ve 


BOOK NEWS 


® Russian-English dictionary. The 
National Science Four 
ited $39,300 for 


dation has allo- 
series ol studies 


lead to the 


mopre hensive 


Russian-linglis screntific gg “cea 
Columbi n rsit is un 


Nsl 


lertaking 


® Public 


health awards. 
Health : 
1d fellowsh 
three time 
lic Health Reports 
*Symposia proceedings. Thi 
pers and discussions prese¢ nted a 
recent radiation symposia 


rrepared for publication 


l 
t 
I 
t 


wroceedings of the symposium on ‘“ The 
Radiation Sterilization of Antibiotics,” 
Was! D. C., February 
and sponsored by Radiation 
Laboratory of the 
Institute, Stanford, 
Fifth Annual 
Conference which 
considered ‘‘ Aspects of Microbial 
Metabolism.” The 
ranged by the Biology Division of Oak 
Ridge National Laboratory and held at 
Oak Ridge, Tenn., April 10-11, 1952 
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held in 
14, 1952 
Engineering 
ford 


California and the 


ngton, 


Stan- 
tesearch 
siology Research 
Some 


latter was ar- 





Analyzing air brakes 


~~. 
x 
¢ 





ee ee 
7 - 
ileal, tothe 


¢ 
s 
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for faster stops 





How LONG does it take pressure to build up to required levels at 
the brake chambers after the driver applies the brake pedal? To 
answer this all-important question of “air-transmission” time, 
Bendix-Westinghouse Automotive Air Brake Company as- 
sembles on a test stand a complete counterpart of the brake 
ystem which is to be installed in a truck, truck-tractor, or bus 
ts and air lines are the same as those to be used 


nponent 


Cie 


pickups are used at various critical points in the 


nd a mechanical foot is used to depress the brake pedal 


dated Recording Oscillograph records the time that 

starts downward and the rate at which pressure builds 
it the brake chambers. At maximum pressure, the brake 
jal is released and the rate of pressure drop recorded. A full 


ne 
} Cue 


on the air-transmission time of the system based on this 
sis is furnished the vehicle manufacturer 


rep rt 


nrat n 
accurale ans 


Consolidated Engineering we 
anaiytica 


CORPORATION 

300 North Sierra Madre Villa, Pasadena 8, California instruments 
/ Service through CEC mstrumenrs, inc., for SOS 

t and industry 


7 Pasadena, New York, Chicago, 
M n D.C., Philadelphia, Dayton 


Vol. 10, No. 8 - August, 1952 



































Dynamic Recording Systems 


... like the one shown here are designed and manu- 
® factured by Consolidated. Variations in the arrangement 
of the equipment are infinite. Applications are widely 
varied throughout industry and the sciences. A typical 
recording system includes pickups, amplifiers or bridge 
balances, and a recording oscillograph. Write for Bulle- 


tin CEC 1S500B. 
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NUCLEONIC EVENTS 





Member of Joint Committee Calls for AEC 
To Build Industrial Power Reactor by 1954 


Construction by 1954 by the Atomic Energy Commission of a power- 
prod icing nucle reactor which would serve the electricity needs of a 
00,000 was called for last month by Rep. Henry M. Jackson 

the Joint Congressional Committee on Atomic Energy. <A 

re ild be built for : 

rding to Mr. Jack- 

power at 


with 


“The Commission has been workin 
on designs of such reactors for 
years,” he said; 


I rdueed : 
: jueprints Of promising mot 


None of the designs for a power- 
producing reactor is as yet perfect. If 
we carried on our researches for 
another ten years, we could without 
doubt build a more efficient reactor 
than can be constructed today. 
The problem now is to move trom 
i test scale to actual construction.” 
Mr. Jackson told NucLEonics 
AEC might obtain money for 
construction of a power reactor 
supplemental appropriations request 


when Congress reconvenes in January. 


, AEC Office of Industrial Development 
‘the To Help Industry Apply Atomic Energy 


n Idaho 
that the 


r be taken 


A positive eftiort to single out ide 


as and techniques developed in the 
Government’s atomic energy program which might have industrial 


nto the applications will be the most important function of the recently estab- 


lished AEC Office of Industrial De) 





MODEL OF THE NAUTILUS, NUCLEAR POWERED SUBMARINE, IS BEING SHOWN to 
Dan Kimball, Secretary of the Navy, by Capt. H. Rickover (left), chief of the Naval 
Reactor Branch, Reactor Development Division, AEC. The keel of the submarine was 
laid by President Truman on June 14 at the South Yard of the Electric Boat Division of 
the General Dynamics Corp., Groton, Conn. The nuclear and steam power plant for 
the sub will be built by Westinghouse and Argonne National Laboratory. The fuel will 
be uranium, and high-temperature, high-pressure water will be the heat-exchange 
medium for transferring heat from the reactor to the boiler of the steam-turbine propul- 
sion plant. A land-based prototype reactor and steam propulsion system is being 
erected at the Reactor Testing Station, Arco, Idaho. It will be the power plant of an 
actual submarine, in a portion of a submarine hull, and will be as identical as possible 
with the seagoing hull and power plant. Construction of another land-based prototype 
of a nuclear power plant for submarines was authorized by AEC on Feb. 21, 1952. 
Design and construction of this reactor is under the iene of the Knolls Atomic 
Power Laboratory of General Electric Co. This prototype will be used for final 
development work leading to construction of a submarine propulsion reactor with neu- 
trons of intermediate energy. This second submarine will also be built by Electric Boat. 
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elopment OID), according to its 
rector, W. L. Davidson. In a talk 

» the National Conference of Business 
aper Editors in Washington, David- 

that an attempt would be 

“arouse the enthusiasm of 
ivate industry” to explore such 
deas with its own money. 

In addition, OID will assist General 
Manager Marion Boyer on problems 
relating to industry and will aid in 
the administration of the present 
ndustrial participation program. 

Some of the problems already tossed 
nto Davidson’s lap are: 

1. What is an equitable patent 
clause for the contracts covering a 
second round of studies by self-financed 
ndustrial teams looking into the 
possibility of private ownership and 
operation of nuclear power plants? 

2. Is the requirement that a com- 
pany explain in detail the nature of 
the research problem it proposes to 
tackle stifling the use of radioisotopes 
by American industry? 

3. Is the current research program 
seeking commercial applications for 
gross fission products an overly ambi- 
tious one? 

4. Should AEC create a permanent 
advisory committee representing the 
utilities industry which would have 
certain responsibilities on problems 


related to nuclear power? Such a 
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uttec 
stud, 


com! was recommended by the 


Sporn ago (NU, 


group a 


Aug. “51, p. 78 


year 


he stepped into this job on 
May | 


sentatives of more than 40 companies. 


Davidson has talked to repre- 


About half of this number want to sell 
roducts or engineering services to the 
AR¢ 
thing other 
ARC 


contractor 


“some- 
the 


“every laboratory and 


whereas the others want 


than money from 
since 
involved in AEC activities 
customer” of the first 


direct 


potential 


group of companies, a contact 
s suggested for them 

rhe second group of firms has varied 
Davidson, 


nteresta According to 


Some desire technical information 
le to their technical activities, 
want to know future 
ments in the atomic field may 
still 


atomic 


how 


endeavors, 
the 


ene business with their own funds.” 


Sen. McMahon Dies, Was 
Atomic Committee Head 


their present 


vant to get into 


Me Mahon, 48-year-old Sena- 
Connecticut, died on July 28 
Mc Mahon 


ite-House 


was chairman of 
Committee on 
the 


which 


author of 
1946 


Ienergy, and 
Iinergy Act of 
been head of the special 
ttee created to study his 

Me- 
civilian 
the 


proposals. Senator 

insisted on 
military control of 
program 


Me Mahon recom- 


t annual appropriations for 


senator 


be increased from 


The recently 


$6-billion 
Ab 


mendation 


is a reflection 


ldiget ol 


France Starts Long-Range 
Atomic Energy Program 


National 
$107-million 


Assembly has 


5-vear pro- 
uclear research aimed at 


making France a major 

industrial atomic energy. 
plan provides for the con- 
fa French atomic research 
pped with two reactors, one 
and the other of 100,000 


i vecelerators, and housing 


cente r 


of 50.000 kw 


personnel of the center. 
vy has in operation only a 


nicknamed “ Zoe”’ and is 
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The Editors Hear... 


>There is no such thing as “enough” atomic bombs, according to 
Congressman Henry M. Jackson, member of the Joint Committee on 
Atomic Energy. This means that industrial firms which build dual- 
purpose nuclear reactors have an unlimited market for the plutonium 
they produce. 

p> AEC is ready to move on its $3-billion expansion. Chairman Gordon 
Dean told Nucteonics that preliminary discussions earlier this year with 
prospective contractors showed that enough companies were available 


to do the work. 


p> The expansion will boost the number of people working on the program 
AEC will add 692 to increase its total staff to 7,140. Contractors will 
need 4,500 more scientists and engineers 


p> The Materials Testing Reactor in Idaho, which went critical on March 


31, reached rated operating level on May 22 


pL. R. Hafstad, director of AEC’s Division of Reactor Development, 
says that the cost of the power plant for a nuclear submarine should 
approximate that of the high-speed subs presently being considered 
The power for the latter would cost the Navy $1.50 per kilowatt-hour 
This compares with 2¢ kwh for a capital ship (cruiser or battleship) and 


Se kwh for a conventional slow sub 


p> The maximum permissible radiation exposure of 0.3 roentgen per week 
can probably be exceeded in a single exposure by 100 r with no apparent 
harm to the individual, according to Dr. John Bugher, director of AEC’s 
Division of Biology and Medicine. 


p> The limitation on private ownership of reactors and the prohibition on 
the awarding of exclusive patents in the reactor field were included in the 
Atomic Energy Act of 1946 because of the lack of knowledge of the full 
potential of atomic energy and because of the hope for international con- 
He 
says that private ownership would not hinder the development of an 
international control plan. The 
exercise control within the country because of its ownership of the reactor 


trol, says Bennett Boskey, former deputy general counsel of AEC 


U.S. Government would continue to 


fuel and its control over plant safety and security 


p> The risk of investment in nuclear power plants is not as great as many 
people think, according to Walker Cisler, president of the Detroit 
Edison Co 


p> Although it might be tough to know exactly where to draw the line, 
Carroll Wilson, former General Manager of AEC, thinks it is possible to 
separate weapons technology from a reactor technology. Such a policy 


would permit more nonsecret work in the reactor field. 


& Canada expects to have an experimental power reactor in operation in 


four to six years, and commercial nuclear power available in ten years. 


> With permission of AEC Chairman Dean, Senator Maybank revealed 


last month the previously 
water per minute will be needed to cool the Savannah River reactors. 


secret information that 500,000 gallons of 
p> Australian officials hope that within 10-15 years it will be possible for 
nuclear power to supplement their dwindling energy reserves 

& Despite the hope of several universities that they can get going imme- 
diately with their plans for building research reactors, AEC has delayed 
establishing a policy for such matters 
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1 OOO 


French 
export 
itonium for 


ppl - 
ippuca 


spend 


Reactor Study Team Asks 
AEC to Build Pilot Plant 


Union 


AEC Gets $2.9-Billion 
for Plant Expansion 


I 


GEORGE R. PROUT, and 
general manager of Hanford, operated by 
the General Electric Co., has been replaced 


vice president 


the Atom 


The 


request for 


sett 


ie stems fron 
developments in 
venpons technolog 
Dean 
Ale ould 


SO00-muillion of the 


Chairman 
that 
reque 


fiscal 1953 


Military Blamed for 
Low Uranium Output 


msibilit 
tary to p 
production what 


national dete 


iard our country 


by WILFRID E. JOHNSON as general man- 
ager. Mr. Prout is now in charge of nu- 
cleonics projects at GE in Schenectady 


ing to the report, ‘the quan- 
ranium ore obtainable rises or 
gree of effort exerted 

The output of uranium 

nited 


States is a traction 


beommittee 
ot national de 
reliance o1 


Iranium 


Atomic Energy in Brazil 
Aided by U. S. Scientists 


i rsitv; John Mar- 
Anderson, Unive 
Champion 


lJ. H 


rsity 


Stan- 


acting 
institutions 
lvar \l- 
National 


lotron 


srazilian 
a smi cyve 
in Chicago tor 
used to train 
a large cyclotron 
» at the University 
built at Rio de 


Janeiro 


Admiral Alberto said that 


within a few 


possibly 
Brazil would have 


The raw 


vears 


ts first reactor in operation. 
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BETWEEN 1 AND 5 MICROCGURIES OF RADIOIODINE 
SUFFICE’ FOR THYROID ACTIVITY MEASUREMENTS 


WITH THE NEW ‘EKCO’ TYPE N509 
SCINTILLATION COUNTER 


A new Scintillation Counter capable of operating directly all normal Scalers and Counting Rate- 
meters. It uses the E.M.I. type 5659 Photomultiplier Tube and has its own built-in wideband 
amplifier. Using radioiodine an efficiency of 60 per cent. is obtainable with a background of a few 
counts per second. It is already being used in the leading hospitals for 
Thyroid Activity Measurements, Brain Tumour Location and Blood 


Circulation studies. The standard collimator (shown in picture) is for CHARACTERISTICS 
WITH RADIOIODINE 
: UNDER TYPICAL 
energies up to 2.§ MeV. and a non-directional protective cover. 

; WORKING CONDITIONS 
SUPPLIES REQUIRED: 6.3v-1A. 300v-15mA. 1000 1500v-10uA. COUNTING EFFICIENCY 


up to 60 using Thallium Acti 
vated Sodium lodide Crystal 


dia. by thick 
BACKGROUND 
0-150 snts per mw te 
JL! TO 
seometry 25 = at apex 
a xis reduces count 
ELECTRONICS 2c. cme 
et h Source 
h 


SCALING UNITS - SCINTILLATION COUNTERS - COUNTING RATEMETERS - RADIATION 


use up to I MeV. Extras available include a larger collimator for 


MONITORS VIBRATING REED ELECTROMETERS G.M. TUBES LEAD SHIELDING 
CASTLES - LINEAR AMPLIFIERS - COMPLETE COUNTING INSTALLATIONS - ACCESSORIES 


Write r fu t f Eke nstruments for radioisotope measurements t 
U.S. Sales & Service :— 
AMERICAN TRADAIR CORPORATION, CHRYSLER BUILDING, 405 LEXINGTON AVE., NEW YORK 17, N.Y. 


MANUFACTURERS: E. K. COLE LIMITED + ELECTRONICS SALES + 5 VIGO STREET, LONDON, W.1, ENGLAND 
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adiae 
-20a Sh 


REMOVES 
RADIOACTIVE 


CONTAMINATION 


Cilthe* 


liquid 
with 


a<@/<=— contains 


RADIACWASH is a concentrated 
activity decontaminant t acts 
rapidity and effectiveness in re 
radioactive contamination For 
ordinary use, it should be diluted with 5 
to 8 parts of water 
RADIACWASH, containing Versene acts 
in two ways t solubilizes radioactive 
metallic particles and increases detergency 
Thus “RW makes it possible to easily 
rinse away contamination from laboratory 
instruments, glassware, furniture, floors, 
walls, etc. RADIACW ASH is safe for use 
on the bands or other body surfaces. It 
is also superior to soaps and detergents 
in the laundry and is far more effective 
BE PREPARED FOR ANY TYPE 
OF EMERGENCY!!! 
One gallon of RW costs $4.98. Dis- 
counts are available for larger quantities 
today for descriptive leaflet wit 


radi 
amazing 
moving 


Bersworth Chemical Co. 


TOMLAB 


489 FIFTH AVENUE 
NEW YORK 17, NEW YORK 








EXAMINE FREE 
HIGH 
ENERGY 
PARTICLES 


‘ ‘ gv ticle 
FREI EXAMINATION 


the « t 
10-DAY 

Fill i 
day e ft Higt I 


--—-=--MAIL COLPON TODAY 

Prent Hs lept. M-N-752 

0 Fifth 4 N.Y 
High | 


nergy 





materials problem has been helped DY 


an authorization to acquire the thre 


rich deposits ot ores that 
have been found in the state of Minas 


The 


processing plants for the uranium ores 


uranium 


Geraes council plans to build 


Uranium Miners Show No 
Ill Effects of Radiation 


Detailed 
100 workers in 
and mills in 
Mexico 


evidences ol 


physical examinations of 


over | iranium munes 


Utal New 


revealed no 


Colorado 
and Arizona have 
damage from 
according to an interim 
the Public Health 
Service of the Federal Security Agence) 
The part of a 


study of occupational health conditions 


radioactivity 
report released by 


examinations are 
in the uranium industry that has been 
1950 The study is 
continue for the 
The 


reexamined 


under way since 


expected to next 
several vears miners and millers 


will be 


nad 
ind 


periodically 
continued checks will be made of the 
working environment 

Plans to study 


exposures 


and control harmful 


were started when 


uranium industry began to reach 
sizable proportions in this country 

In instances in which the investiga- 
tors encountered 


dangerous amounts 


of radiation, the mine operators 
immediately uh) “ not only 
reduce the 
mines but 


to protect 


these 
been the adoption of proper ventilation 


workers {mong steps have 


practices as well as other measures to 
reduce the dusts found in the mines. 
Cooperating with the Public Health 
Service and the Colorado State Depart- 
ment of Public Health in this 
ire the Atomic Energy Commission, 
the U. 3S. Mines, the 


Laboratory 


study 
Bureau of Los 


Alamos Scientific the 
Navy 


tory 


fadiological Defense Labora- 
the U. 8S. Bureau of Standards, 
ind the State health departments of 
Utah, New Mexico 


and Arizona. 


10 European Nations Plan 
Lab with Cosmotron 


The world’s biggest nuclear research 
laboratory, a venture of 


Den- 


projec t 


cooperative 
will be built in either 
mark or This 
first discussed about a year ago 
NU, Sept. °51, p. 80 


10 nations 
Switzerland 
was 
and more com- 
plete plans were made at the recent 
conference of the 
for Nuclear 
NU 

The biggest item in the lab will be a 
3-10-Bey 


7-vear design and construction project 


Kuropean Council 
held in 


June "52, p. 75 


Science ( open- 


igen 


cosmotron. This will be a 
and will cost an estimated $14-muillion. 
Also planned for the lab is a 500-Mey 
clotron 
rr} ¢ 


supervises study groups for the project, 


council, which organizes and 


is formed in February when represen- 


tutives of the participating nations met 





Raw Materials Developments 


The Univ 


irded a S6h0.000 


United States. 
Ne ida hy i> 


contract 


ersit ol 
hbeen iW 
Atomic 


opmental 


bv the Energ ( 


mussion tor dey studies © 


methods olf processing uranium 


and concentrates rhe studies w 
concerned ition of 


grade ores 


for recover, rom ores and 
oncentrates 

VecGr 
uranium 


in the Nor 


Australia. MrLBOURNI 
Hill World Ne 
deposits at Ri 
Territor) 
rich 


tion would have L1low 


great 


ern 


ind muct velopmental 

vate Ame! 
probably do the mining and processing 
In the 
that first 


enterprise Will 
meantime t is understood 
sales of Australian-mined 


uranium have been made to the U.S 


hed in At 
The 


Commission had 


ais vel good 


I Ss. Atomic 


offered the 


price 

Mnerg 
Australian ( 
SO a pound for uw 


In ther 


ibinet about 
nium oxide 
with buyers of 


agree! 
ins have made 

nt quantities ol 
reserved for future 
Atomic 
the 


uranium should be 
Australian 


nergy Bill just 


requirements An 
grants 


passed 


Commonwealth full authority to con- 
trol production of uranium in Australia. 
The Black Forest 


iranium finds are worth mining, accord- 


West Germany. 


ng toan investigation by the Geological 
Institute of Land Baden 
the ore in the 


Uranium 


oncentration in field is 


SUD] 
t 


of 0.1% 


to be considerably 
The inv 
“1 out in a 115-square-kilometer 


iround Wittichen 


rosed 


estigations are | 
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ider UNESCO auspices. 
pating nations are France, 
inv, Italy, Belgium, the 
Switzerland, Denmark, 


len, and Yugoslavia 


Yale and AEC to Share 
Cost of New Accelerator 


the » Atomic 
1 will share‘the cost 

i 20-Mev linear 
built at the 
Z the 
The machine is ex- 
10 times 


University and 


to be 
aboratory on 
ice intensities 5 


resent linear accelerators 


s under the direction 
1itZ, assistant prolessor 


A. Whitney 


he university 


Griswold, 
said the 
tugurate a whole new 
n nuclear physics.” 
accelerator 


re that the 


ted equipment will cost 
t S350.000 

will be 
the 


hvsics building 


r the accelerator 


It will be 


being raed 


Three New Linear Electron 
Accelerators in England 
r electron accelerator 


Atomu 


Establishment, Harwell, Eng- 


t for the Energy 
ne biggest ot its 
s now undergoing 
to Harwell 

be used for 


reactor-design 


esearc! s now bemg 
Jartholomew’s Hospital 

celerator, currently 
ue will be used 


» Roval Victoria 


IN BRIEF 


linear 


® Low-cost 6-Mev X-rays. A 


PF ed to produce 6-Mey 
X nd modeled on 


rator IS 


Stanford’s 
under con- 
rd University. 
Ginzton and Henry 38. 
the machine under 

$63,000 
Cancer society 


Cancer Institute. They 


say 
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from the 
and the 


Monufacturers of 


wood 


how Kewaunee Research 


Your Research 


For nearly half a century Kewaunee has devoted 
its energies to designing, engineering and manufac- 
turing the very finest wood and metal laboratory 
equipment and casework. 


aids 


This has involved yonstant research at Kewaunee 

in functional design, in materials improvement, 
in product development, in manufacturing proc- 
esses. Research that has brought vou such outstand- 
ing developments as Kemtherm sinks, KemROCK 
work surfaces, unit assembly, flexibility of arrange- 
ment, and many modern, work-saving features. 


Such developments insure maximum working 
convenience, materially aid your own research ac- 
tivities, inspire your technicians, and speed up 


laboratory work. 
Depend on Kewaunee to continue bringing you 
through research, the finest laboratory equipment 


for research. 


NS 


FUME HOOD No. 3602 fv 
tope I Design 
Ridge 


Radioiso 


appr 
Institute of 


iboratories ved 
for use by Oak 


Nuclear Studies 


and 


metal laboratory equipment 


Representatives in principal 


cities 


4. A. Campbell, President 
5083 S. Center St. Adrian, Michigan 





that such a machine could be marketed 
for not much more than $18,000, which 
, 


is What a 2-kv X-ray generator costs 


@|'*' elevator control. An automatic 

elevator at Southern Pac ifie Hospital 

San Francisco, wi use radiovodine to 

control its stopping Clay Bernard, 
} 


codevelo per of the control, said it will 


position the elevator uithin 0.005 a 


@ORINS contract. AKC and the 
Oak Ridge Institute of Nuclear Studies 
have signed a contract for the Institute 
to continue Operation of its programs 


inother 5 vears 


*Health physics building. 1 con- 
tract to build a health physics building 
at the AEC’s new Rocky Flats Plant 
near Denver has been awarded to Crafts- 


men Construction Co., of Santa Fe 


€ 0 [ | D .S © Summer training at Hanford. This 
summer 125 college graduutes in 


science and engineering will take part 


Cryogenic . the rotational train ng program at 
the Hanford Works, Richland, Wash 

®@ Nuclear resonance experiments This is the third vear in which voung 
Superconductivity holders of B.S. and M.S. degrees have 
Resistance minima in metals at low temperatures been recruited for the program, which 
Second-sound in liquid Helium Il s designed to prepare young scientists 


Thermal conductivity and specific heat of solids to fill responsibil 
Phase changes of the second order atomic energy held. 


e positions in the 


. are a few of the studies utilizing the ADL Collins Helium Cryo- 
stat —a complete installation providing 4 liters of liquid helium per 
hour and capable of maintaining test chamber temperature from NUCLEAR NEWSMAKERS 
ambient to —271°C. Buford Sparks has replaced Edward 

Sargent as manager of the Atomic 
Magnetic Energy Commission's Cleveland, Ohio, 


\rea 
Magnetic susceptibility of metals and alloys 


Paramagnetic resonance experiments Gordon E. Dunlap has been appointed 
Magnetic properties of many materials chief of the metallurgical Branch of the 


Solidification and crystallization studies production division, New York Opera- 
tions Office, AKC 


. are examples of work aided by the ADL Electromagnet. Vari- 
able air gap, interchangeable pole pieces (up to 11” in diameter) and George L. Weil has resigned as ussist- 
fields of over 40,000 gauss with only 20 KW power input, add up ant director of the reactor development 

to a remarkably versatile electromagnet < on of AK He intends to 

for a wide variety of research projects. become « private consultant in reactor 

Write for design and gineering, dealing par- 

Bulletin NC-7, Collins Helium Cryostat |" a Anerner REL 
Bulletin NM-6, ADL Electromagnet 


Allen V. Astin is the new head of the 
National Jureau of Standards He 


ite ol! 


since Edward U. Condon resigned last 
ARTHUR D. LITTLE, INC. «tober 
Eas r) : 
Vf l Max E. Smith has been appointed chief 
of the engineering branch at Los 
Alamos Scientific Laboratory Theo- 


RESEARCH . TECHNICAL ECONOMICS ENGINEERING - ADVANCED EQUIPMENT dore M. Benziger, chemical engineer, 
and Robert D. Fowler, former chemis- 
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ha f been 


added to th 
iboratory 

Max lIsenbergh, 

President's 

on, h 


former general cour 
Materials Polic 
as been 


appointed on 

puty general counsels « 
Energy Commission, 

Peter Debye has 


etired 
ll 
who has receives 


at 


I iis 


protesso 
it 


Corne 
ite, 
\ ill 


remain Cornel 


rk 


MEETINGS 
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an 
6 
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m University 
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l, I 


irdization 


Analytical 
+—9 


on 
ngland, Sept 
Conference 
Mu 
hicago 
ngineers 
Chicago 
Conterence 
12 


Unions 


and 
Sept. 8 
f Scientific 

Spectroscopy 


10 


S 


of 


America 
Q., Sept 


Annual 
12 


Stock 


Cleveland, 


Radiobiology 
9-12 


s 
ssion on 
le Sept 


Che cal Exposition; exhibit 
Industrial! 
featured 
American Chem- 
igo Col 


ogra 


the 
I the 


gy 


iseum, Chicago 


ciety, 122d National 
N. J., 


City, Sept 
Measurements 
ibition includes 


of Measurement ir 


Con- 
Sym- 
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(Oct. 3 

New York State 
rsit Ithaca 
car 
»« 


Congr 


Mex., 
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d 
The 


Exclusive combination 
monocular-binocular tube 
for photomicrography 


i- 


f 


I 


University. 


l 
l 


Seit= ORTHOLUX 


the STAR among research microscopes 


Another of the famous Leitz Microscopes 
. recognized everywhere as the 
finest microscopes made anywhere 


Now helping to chart new frontiers in all fields 
of scientific research, the Leitz ORTHOLUX 

is world-famous for outstanding precision 

and quality. To make the ORTHOLUX more 
useful than ever, Leitz now offers a combination 
monocular-binocular tube which enables you to 
photograph the microscope image without 
changing tubes. You change instantly from 
microscopic observation to photomicrography. 
All the features needed for easier, 

less tiring observation: 


Built-in iumination system for 
transmitted or incident light 


Berek double-diaphragm condenser 


Large, square built-in mechanical stage 
with low set drive 


Low set micrometer fine adjustment 
on double ball bearings 


Counter-balanced coarse focusing 


/ 
for nuclear track work / 


Sfeit= MICRO- ta 


A new series of objectives and 

eyepieces designed especially 

for observation of cosmic ray as 
“events” on nuclear tracks. Par 
ticularly recommended for use 
with the Leitz ORTHOLUX and 
Type “B" microscopes. 
Also may be used on othe 
standard types of microscopes. 


stand 


For further information write 
Dept. 1O4NU 

E. LEITZ, Inc., 304 Hudson St., New York 13, N. Y. 

LEITZ MICROSCOPES SCIEN 

LEICA CAMERAS 


TIFIC 
AND 


INSTRUMENTS e 
ACCESSORIES 


BINOCULARS 


719 





New AEC Patent Releases 


General 

gy Com- 

( Pat- 

number 
lon Gage Mounting (2,594,212 
Rp t 


t, readily dis- 


nf ‘ ! mtu nds extraneous 


Thermal Flowmeter (2,594,618 


t} 


Flowmeter (2.594.668) C. Mannal 


fl eter measures flow 


Photomultiplier Tube Circuit (2,594,- 


L. F. W 


Radioactive 
\Ionk 


Viewing Device for 


Materials (2.594.970) G. Ss 


hamber 


Magnetic Contouring System 


\ | ¢ t l of 


OF ON0 eth 
ol 


tit 


Universal Manipulator for Grasp- 
ing Tools D134) | 


heidi tin Canta 


Photomultiplier Coincidence Circuit 


» Se | 
MD DL eS 


lonization Gage 
_ ' \ }2 | 
et 


Fission Indicator 


Uranium-Aroyl Aldehyde Com- 


plexes and Method of Making Same 


(2,596,047) H. I. Schlesinger, H. ( 


srow!l T no thesizing 


80 


chelate wit! 
aroylaldehydes 

lonization Chamber (2,596,080 
J. R. Raper, R. bk. Zirkle—Neutron 


and gamma-ray-induced jonization is 


compounds of uranium 


proportional to damage produced in 
human tissue 

Fluorinated Compounds and Proc- 
ess of Producing Same (2,565,084 
3 Wei 


fluorinated compound 


me! eovers certain pe 
8s suitable 
ints 
Pocket Radiation Alarm (2.5 
| W. Molloy—inte 


exposure indicating device 


as lubric 
grating 
lible warning when tolerance do 
is registered 
Vibration-Measuring 


2,596,529) H. F. ¢ 


Device 
IAC 
} 


rations 


netic-held-coupling between 
ul the 
of reflected microw: 


Instantaneou 


observed 
function of 
served surface 
Vibration-Measuring 
2 596.530) H. F. ¢ 


eflected back 


Device 


ive patte 
Vibration-Measuring Device 
2 596,531 H 
HNC rOWAVE LP al tion 
Electronic Relay Circuit 
Nierman le netun 
hicl . ensit ( 
ic reuandle 
adioactive Assay Apparatus 


onization cl 
Insulator Bushing Seal 
1) teid 
passes tl 
chamber 
lonization Chamber (2,5 
H. Firmint! 


Measuring wipe rom rad 


Sorkowski R 
dust particles collected on larg 
ot hiter 
Thermal-Neutron Detector 
2,599,156 BH. W. 
coated 


paper. 
Element 
Bousman—cylin- 


drical element, with B!°-en- 


ened 


boron, tor ise as electrode in 
thermal-neutron detecting and count- 
ing device 

Method of Identifying Radioactive 
Compounds (2,599,166) A. J. Dempster 
constituents of a 


identification 


first separating 


ratio, and 


them \ harg )- THUS 


then measuring radiation of each mass 

leposit from mass spectrograph 
Pulse-Type Transformer (2,599,182 

) \ 


Kerns ow-lenkage reactance 


transformer having compositely 


vound primary {secondary will pass 


without distortion and 


ratio of 


pulses can 


rovide an transiormation 
Magnetic Peeler for Proton Syn- 
chrotron (2,599,188) M.S. Livingston 
improved arrangement for deflecting 
irticles trom cu ed orbits 
Monitoring of Gas for Radioactivity 
W. R 
lor monitoring activity of a 


field 


2,599,922 Kanne—ionization 
rye I itio ol 


ind mesh 


open 
screen electrodes 

Oxidation Inhibitors of U,O. 
Fried 


uranium oxides 


2.599.- 


process lor 


946) I. Sheft, 8. M 
nhibiting Ox ion ol 


hen valence of uranium is less than 6 


High-Voltage Multiple-Core Trans- 


former (2,600,057) Q. A. Kerns—has 


str capacitance and low 


md Cn withstand er 


yy rituge UISeSs short duration 


lon Producing Mechanism 


Backus—ion 


2 600,- 
yenerator eml- 
nent ft sola 
Direct Current to Alternating Cur- 
rent Signal Converter (2,600,172) B. | 
St. John—modu I 
output gnituce 
0 differ- 


Input signals 


between 
Can be used with single input 
Vacuum System Leak Detector 
Mac Neille 


ol foreign gas throug 


I ig ¥ vu 


2 HOO SD] S M 
IMCUR 
iudible signal 

Method and Apparatus for Meas- 
uring Low Pressures and Related 
Conditions (2,600,936) W. G 
he “d Piran 
of pressure gives harmonies of voltage 
Amplitude of 


with 


Stone 


resistance and variation 


drop across resistance 


harmonic which varies pressure 


es index of 
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TESTS PROVE THESE NEW RESISTORS HAVE NO EQUAL 
= FOR CRITICAL ELECTRONIC 
AND AVIONIC CIRCUITS 


Where un Armed Forces or Industrial specification sets 
up hard-to-meet requirements—dbeat them with these 
newly developed IRC resistors! Unbiased comparative 
tests prove they have no equal in reliability and stability. 


Yype WW Precision Wire 

Wound Resistors excel 

JAN-R-93 Specifications. 
-~ All-new Type WW Precision Wire Wounds far surpass 
% JAN-R-93 Characteristic B Specifications! New winding 

AN- . NeW | forms hold more wire for higher resistance value. New 
3 93 I | ‘Ay ) winding technique ends possibility of shorted turns or 
Rev? ~~ yo } winding strains. New terminations are rugged and strain- 
yr free. New type insulation beats humidity—assures long, 
X P 2 dependable high temperature life. 


~ a 
Resistance Ch; 


% Chge 
~ Type BOC Boron-Corbon Ist 2nd 3rd 4th Resist. Total from Last at End of | 
_PRECISTORS meet Signal Original Cycle Cycle Cycle Cycle a tne mS Tem aves irs. Load only 
Corps Specification Resist’§ % YR RK MR Fi ge to ° 
MIL- R-10509. c Chge Chge Chge hrs. toad a tm 





no cycling) 





100.010 +04 +05 +.05 100.050 +04 01 100.040 02 
100 000 +04 +03 +05 100.060 + 06 +01 100 000 
100 000 +02 +02 +05 100000 0 +.05 100,050 
100,000 0 +.02 100000 0 02 100 040 
100.010 +04 +04 +05 100000 0 05 100 03 
100,000 +03 +04 +04 100100 +1 +.06 99 980 
100 000 +.05 +04 + 04 100.070 +07 +.03 100 000 

+ .05 

+ 

+ 

+ 




















+02 

















100.000 +.05 +05 100.050 + .05 0 100 00 
04 100.010 + 01 03 100,050 
04 100010 +01 03 100 000 
03 100000 0 03 





TEST RESULTS Pf 100,000 +03 +05 


100.000 +.02 +02 
100.000 +01 +01 























Severe cycling and 100-hour load tests resulted in virtually zero changes 
in resistance. Other rigid tests prove Type WW's high mechanical 
strength, freedom from shorting, resistance to high humidity 


New Type BOC Boron-Carbon PRECISTORS offer tremen- 
dous advantages in military electronic equipment —radar, 
gunfire control, telemetering, communications, computing 
and service instruments. Type BOC’s combine high 
accuracy and long-time stability, reduce temperature 
coefficient of conventional deposited carbon resistors, 
replace high value wire wound precisions at substantial 
savings in space and cost. 


Type DCC (Deposited Carbon) PRECISTORS are the latest 
small-size, high-stability units for high frequency circuits 
Voltage coefficient and capacitive and inductive reactance 
are low. Type DCC’s are the economical answer to the 
needs of modern electrical and electronic circuits. 


Type FS Fuse Resistors 
meet JAN-R-184 Temper- 
ature Cycling Tests. 


New Type FS Fuse Resistors are dual-purpose units, func- 
tioning as resistors under normal conditions and as fuses 
under abnormal conditions. They can be wired into cir- 
cuits as easily as molded wire wound resistors. 


Type DCC (Deposited 
Carbon) PRECISTORS 
equal Signal Corps Speci- 
fication MIL-R-10509. 


ry) x 
y/MIL-R- 
10509 J 


Send for full technical data on these resistors. Remember — Your IRC 
Distributor can give you prompt delivery of experimental or pilot- 
run quantities—right from his local stocks. 


INTERNATIONAL RESISTANCE COMPANY 


(Uorwer the Crcut Says WW- 419-A BROAD STREET, PHILADELPHIA 8, PA. 


Power Resistors ¢ Voltmeter Multipliers 
Insuloted Composition Resistors 

Low Wottege Wire Wounds 

Controls * Voltage Dividers 

Deposited Carbon PRECISTORS 

HF ond High Voltage Resistors 
Precisions ¢ Insulated Chokes 
Boron-Carbon PRECISTORS. 


INTERNATIONAL RESISTANCE COMPANY 


401 N. BROAD STREET, PHILADELPHIA 8, PA. 


In Conoda: International Resistance Co., Ltd., Toronto, Licensee. 


J. *. ARNOT @ CO... ADV. AGENCY 
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Please send me full information on: — 
Type WW Precision Wire Wounds 
Type DCC PRECISTORS (} 
Type BOC Boron-Carbon PRECISTORS 
Type FS Fuse Resistors ["} 
Name 


Title 








Company 


City 

















LET TERS 


Nuclear-Power-Plant Costs conditions. Data on cost variations 
isdn this of conventional plants are not applica- 
ble to nuclear-power conversion mait 
because of the aifference in steam- 
generator cost In a econventiona 
plant, the boiler and building to hou 
it represent a large! proportion 
total plant cost than a liquid-to- 
type ot boiler in a nuclear power 
Furthermore, the variation it 
temperature is very likely 
lerent for eacl Cuse 
Conventions boer 
construction procedures are 
more costly at higher temperatures at 
pressures 
power-plant boile he vari 
cost with temperature is like] 
less because t] same materi 
stringent I facturing proces 
ire require 
ranstler umguid OV 
temperature from 600° F to 1,000° ] 
rhis factor makes it questionable ti 
ipply cost data on conventiona 
to nuclear-power-co1 rsion pl 
There are, no 
ments not isu 
power pliant economics 
dictated by reactor considerations 
see the which have a significant 
perating economics of the par 
peratures We 
ition, 1 ipon 
used 
conditions 
Another poi 
is the effect 
nvestment cost 
heat output, it 
output of 
its from 


temperature 





SCOPE DOLLY 
Model 1 
Convenient Height and Viewing Angle 
Adjustable to Hold Portable Scopes 
Ball Bearing Swivel Rubber Tired Casters 
Lightweight Aluminum Construction 
Recommended by Laboratories Wherever Used 


$35.00 FOB Louisville, Ky. 


Formerly monufactured by UNIQUE DEVICES 
Now manufactured and sold by 


TECHNICAL SERVICE CORPORATION 


3116 Michigan Drive Louisville 5, Kentucky 








cost increases less sharply with steam 
temperature for a nuclear-power-con- 
ersion plant than for a conventional 
it is possible for the ratio of 
investment cost to kw-hr output to 
decrease with increasing steam tem- 
perature in the range of 600 r 
1,000° I From preliminar 
cost estimates we have m 
ir-power-conversion plants 
e this to be the ise 
T. Trockt and J. D. Seipy 
A s Atomic Px 


Author's Reply. 
thank Messrs. Trocki 
interest and comments 
‘ism is centered on their contention 
ie cost of nuclesr-heated boilers 
not vary I \ ste 
temperature 
Current proposals r such boilers 
ire based on me 
experience ind there 
for the equipment to be overdesigned 
It is easier to d extra margin at the 
ow end of the temperature range: this 
has a levelir m the cost curve 
When sever: pl vive been built 


and run for a wl it will probably be 


iriation of costs with 


ictor temperature 
iegrees nere 


may require 


mperature 


the effects 


ISSIOI 
the article 
\ notewortl nin letter from 
Trocki and Se is that the cost of the 
boilers in a on ear power p 
expected to be less than in conventional 
plants. It is hoped that any addi- 
tional data on the cost of nuclear- 
heated boilers and related equipment 
will be published when it is available. 
Rocer D. Ev.iiorti 
Northrup Aircraft, In 


} 


Hawthorne, California 
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A new 


concept in 


research 


instrumentation 


“BUILDING BLOCKS’ 


OPTICAL AND ELECTRONIC COMPONENTS 


“Building blocks” are functional optical and elec- 
tronic instrument components designed by Perkin- 
Elmer to afford maximum flexibility in research 
instrumentation. By proper selection and combina- 
tion of available or special components, various in- 
struments may be evolved to deal with nearly all 
problems concerning radiation in the ultraviolet, 


visible and infrared spectral regions. 





Basic blocks in the series are the Perkin-Elmer 
Single and Double Pass Monochromators. Both 
models operate from 0.2 to 40 microns, with suit- 
able prisms. 

Some of the components available in the build- 
ing blocks series are listed here: 

Sources Source Focussing Assemblies Detectors 
Detector and Exit Optics Amplifiers Mirrors 
Sampling Cells 

Bulletin 103, containing complete details, is avail- 

able on request. We welcome inquiries concerning 


your electro-optical instrumentation problems. 





THE PERKIN-ELMER CORPORATION 
870 MAIN AVENUE, NORWALK, CONNECTICUT 
imerican Cyanamid Company 
Monochromator with Raman spec 
hments built by 
esearch Laboratories. 











Fordham University—Two-monochromator set-up for testing reaction 
of human eye to light intensity developed at psychology laboratory. 





Sloan-Kettering Institute — Monochromatic 
ht sour f nicroscope illumination used 
earch to show UV absorption. For optical design and electro-optical instruments 


PERKIN @Y ELMER 
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PRODUCTS ann MATERIALS 


Gamma Detector 


La Roe Instruments, Inc., 743 Invest- 
ment Building, Washington 5, D. C. 
The mod F\ portable scintillation 


res of OO] 


Gamma Dosimeter 


Corp., 90-28 Van 
Expressway, Jamaica 18, N. Y. 
\t I 


Magnex 
The 


(/-6H00 r can 
+) of the true 
constant 


sures up to 


taken within 


t hr 


perature and radiation-rate dependence 


after exposure to 600 1 Tem 


are negligible 


Photomultiplier Attachment 


Beckman Instruments, Inc., South Pasa- 
dena, Calif. This photomultiplier at- 
tachment for the model DI spec- 
trophotometer is stated 


resolutio 


100 to | 


increased 


thon from OOO times that 


the 
phototube 


standard ultray 


Phe 


resistor are 


lolet-sensitive 
1P2S8 multiplier tube 
ind a load used for 


ieas- 


urements below 600 mu; the red- 
load 
vn An 


OX Supplies the 


power to the 


sensitive phototube inother 


plus 


I 


resistor is ibove 600° n 


photo- 


Decade Scaler 
Nuclear Measurements Corp., 3339 
Central Ave., Indianapolis 5, Ind. 
The model DC-1! 


prising ree 


seale of 1.000 
direct-reading 

decade units, has 
rate of 10° cpm 


tmaximum countil 


and « resolving t 


2 user \ six-digit register to 


to 10 automatic ti 


counts; an 


ides continuous timing up to 54 


with an acecura of 0.2 see 


500-1, 500-volt regulated 


power supp 
} Ippo 


ible: a 650-2.500 


s continuously vari 


volt supply s optional Connection is 
proy ided for coincidental elapsed-time 


indication 





¥ 


Nate 


Remote Handler 


Tracerlab, Inc., 130 High St., Boston 
10, Mass. The 6-ft E-32 


handler, constructed of alu- 


remote 
magnetic 
2 |b and 

flexible 
ltip. A 


encased 


weighs 15 oz 


minum tubing 
has a 12-in chrome-plated 
gooseneck with a stainle 

Alnico 
in the tip and a cast-aluminum grip is 
the 
the 


permanent magnet ts 


depressed to withdraw mugnet 


from the tip to release source 


Radioactive Organs 


Nuclear Instrument and Chemical 
Corp., 223 W. Erie St., Chicago 10, Ill. 


Carbon-1!4-labeled ind tissues 


organs 
from rats fed on a diet of labeled com- 
pounds will be a 


} } 
vailable a5 soon &@s 


sufficient interest has been shown 
Some of the organs and tissues will be 
adrenals, bladder, blood. brain. eves 


kidney, liver 


spinal cord, spleen 


heart pancreas, skeleton 


skin teeth, testes 


cancer tissue, and miscellaneous tissue 


Br erie - 
ena ya 
< 3 ~~ . > 


Ny N 
RKSHIRE LABT* 


"ERs TYPE PT- 1 Kt 
IN@BHIRE LABORAT rf 
"COLN, massacH”s 


Pulse Transformer 

Berkshire Laboratories, 538 Beaver 
Pond Rd., Lincoln, Mass. The type 
PT-1 pulse transformer is designed for 


in microsecond and fractional mi- 
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use 





ranges Its windings com- 
tions, of which two pairs are 
series and the other two 
ally connected to 
connection diagram Is 


f each unit 


Power Supply 
Huggins Laboratories, 790 Hamilton 
Ave., Menlo Park, Calif. 


for use with mer- 


This single- 
pulse power su] 
can be used in high- 

aphy, cloud-chamber 

other cases where instan- 

petitive flashes are required. 

mercury 


flas} 


are lamps, the light 
is about 160 lumens. 
repetition rate is one flash 
The unit 


+ OOO-volt 


is capable of 
10-ysec pulse 
ipacitor. The capacitor 
uetuated either manually 
minals which allow con- 


xtension 


line or synehro- 


other equipment 


Lead Beakers 

St. George Mfg. Co., 5608 Milwaukee 
Ave., Chicago 30, Ill. Beaker No. 
100-30, with inside dimensions of 


eter and 23, in 


high, and 
n. diameter and 2 in. 


cast lead. <A 


cover 


ol »-In 


from 


revents the 
1 the 


beakers are claimed 


lecontaminated. 
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Chopper Amplifier 

Keithley Instruments, 3868 Carnegie 
Ave., Cleveland 15, Ohio. The model 
300 universal chopper amplifier has a 
maximum gain of 800,000, frequency 
response of 0-500 eps, input impedance 
of 1 drift 

oC 


within 25 uv, or 2% of full seale. The 


megohm, and noise and 
amplifier works with most pen record- 
ers, recording galvanometers, and cath- 


ode-ray oscilloscopes 


Surface Pyrometer 


The Pyrometer Instrument Co., Inc., 
Bergenfield, N. J. The Pyro surface 
pyrometer is available with 14 types of 
rigid or 


thermocouples and 


extension arms which are interchange- 
able without adjustment or recalibra- 
tion. Readings may be taken directly 
with automatic cold-end compensation. 


Models 30 to 34 
ranges from 0-300° F 


cover 
to 0 


temperature 
1,200° F 
avail- 


also 


Centigrade calibration is 
able. The thermocouples are designed 
for convex and rotating surfaces, flat 


surfaces, and metallic surfaces ; thermo- 


flexible 


couples for sub-surface measurements 
are designed for plastics, rubber, semi- 
fluids, liquids, gases, and molten soft 


metals. 


—_ 


Temperature Control 

Technical Equipment Co., 4348 San 
Pablo Ave., Emeryville 8, Calif. The 
temperature con- 
ther- 


mometer regulator hermetically sealed 


Llectron-o-Therm 
troller, employing a resistance 
in Pyrex, is designed for use in con- 
stant-temperature baths, ovens, 
related thermal equipment, The con- 
troller bridge circuit 
and vacuum-tube amplified controller 
The range is 30 to 225° 

regulation limit of 0.001° C. 
capacity is 1,700 watts. 
precision and reliability are claimed to 


and 
Incorporates a 


with a 
Heater 
The original 


be retained indefinitely 


Capacitors 

Sprague Electric Co., 259 Marshall 
St., North Adams, Mass. The types 
B20, B21, B22, and B23 hermetically 
sealed ceramic capacitors are rated for 
1,000, and 1,500 volts, 


have a 


voltages of 500 
d- They are claimed to 
possible controlled capacitance toler- 
within +1% and 


ance temperature 


coefficient tolerances within +10 ppm 
per °C. For less critical applications, 


the usual tolerance on temperature 
+15% of the 


nominal temperature coefficient, which- 


coefficient is +30 ppm or 


ever Is greatet 


Magnetometer 


Laboratory for Electronics, Inc., 75 
Pitts St., Boston 14, Mass. The model 
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From a Single Dependable Source — A Complete Line of 


X-RAY ACCESSORIES an’ PROTECTION bagi 


LEAD-LINED 
DOORS 


1. Lead cores vary in thick- 
ness 1.5 mm. to 2!'9” for 
National Institute of Health 
Jethesda, Mad 
2 Doors for diagnostic and 
radiographic room to 2,000, - 
000 volt installations. 

}. Sliding door track, elec- wo 


trical or pneumatic operation 


oak, 


For over twenty years, we have specialized i 
fabrication of oul-of-the-ordinary doors. If your 
problem is a particular lype of door for a specifu 
calling for special lining, lamination 
call us in! 


t. Birch, mahogany 


steel. 


Pur pose 
or other unusual production operation 


WRITE FOR LATEST 
CATALOG 

Film Transfer Cabinets 

Lead Protective Screer 

Lightproof Shades 

Lead Insulated Doo 


SOLD THROUGH YOUR 
LOCAL DEALER 
ss Steel Processing Systems 
tatic Valve Assemblies 
sotope me Hoods and labs 
Lead Lined Chests and Safes 


BAR-RAY PRODUCTS, Inc. 209 25th ST., BROOKLYN 32, N. Y. « PHONE: SOuth 8-1022 


For pulse height analysis 


Atomic's Single Channel Model 510 gains wide acceptance 


The Model 510 makes possible studies of ampli- 
tude distribution of electrical pulses whose ampli- 
tudes fall in the range from zero to 100 volts. 
When used with a linear or calibrated particle 
detecting device, a linear amplifier, and a scaler 
or other counting means, the Model 510 enables 
laboratories to study the energy distribution of 
nuclear particles. The adjustable channel or ‘‘window'’ can be set from 
zero to 7 volts wide, and located at any voltage level between zero and 
100 volts 


Atomic’s New Fast 20-Channel Pulse Height Analyzer 


Model 520 allows data to be taken and recorded in 20 channels simul- 
taneously. Provides spectrum data on long-life isotopes in less time and on 
short-lived isotopes with fewer decay corrections. Model 520 can be 
adapted readily for gathering data on distribution of fog particle sizes, 
and on distribution of radar amplitudes and similar distribution studies. 
Channel width—0.8 volt (approx.) for each channel at the output of the 
built-in linear amplifier. Overall resolution time—2.4 microseconds, mini- 
mum, for two pulses not falling in the same channel. 


For details on these and other Atomic instruments, 
write for new illustrated, indexed catalog. 


SALES AND SERVICE 
REPRESENTATIVES 


RESEARCH EQUI 2 SERVICE 
ATOMIC INSTRUMENT ro coe 
COMPANY Chicago 37, ttt 
CANADIAN MARCONI CO. 
Montrea!, Cenede 


Linear Amplifiers, Scalers, 
Ls ° ies. 
Scintillefien Counters 
Count Rote Meters 
Coincidence and 
Anticoincidence Instruments 
Accessories Differential 4 MASSACHUSETTS AVE CAMBRIDGE 39, MASS. 


HAROLD A. KITTLESON CO 
Pulse Height Anotyzers 14 


Melrose Ave 
Los Angeles 44, Calif 


86 


101 magnetometer, which operates by 
the measurement of proton resonance 
and the nuclear resonance of Li’, deter- 
mines field strengths of 300-25,000 
giuss, covered by a ITrequency spectrum 
of 1.18-34 Me The width of modula 
tion sweep may be varied from 1.6 to 
16 gauss. The equipment’s use is 
limited to the measurement of mag- 
netic fields whose homogeneity is at 
least | part in 500 for proton resonance 
and 1 part in 5,000 for lithium reso- 
nance over the dimensions of the sam- 
detected The 


material has an area of approximately 


ple to be sample 


le em 


Gas Analyzer 


Liston-Becker Instrument Co., Inc., P. O. 
Box 1110, Stamford, Conn. These 
infrared absorption gas analyzers may 
be used as warning devices for toxic 
atmospheres, for study of respiratory 
ases, and for combustion study and 
\Iost gases ean be analvzed 
and O 


Response speeds of 0.1 see for 90% 


control, 
with the exception of N», H 
complete response can be supplied 
The model 16 CO. analyzer has a speed 
of response of 0.1 see for 90° and a 


range of 0-15 CO Absorption cells 


for ranges from 0-3‘ to 0-30 can 


is claimed that a 


be furnished. It i 
maximum error of 0.1% COs may be 
obtained with ease. Output is 5 ma 


500) ohm 16 volts above 


Heated Valve 


Okadee Co., 332 S. Michigan Ave., 
Chicago4, Ill. This electrically-heated 


l 


vVaive Keeps Vaive mechanisms clear 


of frost and ice in liquid carbon dioxide 
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peratures as low as —110° F. 
ves require the heating WESTON 
right in the illustration; 
can be equipped 
llsstrated. Valve 
» 6 in. are available, TE T 


vdraulic, solenoid, or 
rel ot EQUIPMENT _ 
3,000 watts per unit " lomance: 
plootonll Wh 
Mutual Conductance 
ELECTRONIC TUBE ANALYZER 


Model 686 is an “all purpose” tube ana- 
lyzer that tests tubes under exact operat- 
ing potentials. Accurately determines true 
mutual conductance of all tubes both in 
accordance with manufacturer’s rated op- 
erating conditions, as well as at other 
values for non-standard applications. 





High Frequency 
ELECTRONIC ANALYZER (Model 769) 


Three instruments in one: a Volt-Ohm- 
Milliammeter with self-contained power 
source—a high impedence electronic Volt- 
Ohmmeter using 115 volt 60 cycle power 

a stable, probe type Vacuum Tube Volt- 
meter for use to 300 megacycles. 





Portable Shower 
Logan Emergency Showers, Inc., P. O. . 
Box 111, Glendale, Calif. This port- Multi-Purpose 

agree cee Bar ote raglan CIRCUIT TESTER (Model 785) 


ed brass, directs sprays 
A versatile, portable tester for laboratory 


or maintenance needs, where an ultra- 
sensitive instrument ts required. Provides 
28 A-C and D-C voltage, A-C and D-C 
current, and resistance ranges. (D-C sen- 
sitivity 20,000 Ohms per volt.) 


| outiets, two sprays 





ir bottom sprays 
ipward, and four 
Couplings for 
ter system and 
holding the 
plied. The Rind. % 
m either ot Order through your local WESTON 
ming on the representative; or write for literature... 
swinging gate Weston Electrical Instrument Corpora- 
ressure applied tion, 575 Frelinghuysen Avenue, Newark 
5, New Jersey... manufacturers of Weston 

and TAGliabue instruments. 


INDUSTRY NOTES 


Beckman Instruments, Inc., South ESTON 
I ‘ 5. f., has added another 
, t tl thirteen it already 
pie t 1 i new specia prod- 
let sion for the development of 


iments and for the 





ment The special 
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HOW TO 


SOLUBILIZE © O 


RADIOACTIVE PARTICLES 


al Bulletin No. 2 
*Trade Mark 


BERSWORTH CHEMICAL CO. 
FRAMINGHAM, MASS. 














AMERICAN CANGER_SOGETY | 








WHERE 
To Buy 














Larger Sizes Now Available 
Hi-D* LEAD GLASS WINDOWS 
For use in stee i and concrete walls 
PENBERTHY INSTRUMENT CO. 


8A ¢ 8, Wn 








products division, headed by J. | 
Bishop, is devoted to the manufac- 
turing and testing of special instru- 
brought to it by 


ments industrial 


organizations 


PLlen J. Wong, 3259 Madison Re 
Cincinnati 9, Ohio, is setting up an 
office as a consulting engineer spe- 
nuclear and 


cializing in recision 
J 


Instruments. 


P Radiation Counter Laboratories, 
Inc., 5122 W. Grove St., Skokie, III 
has appointed Dr. Freidrich Schwarz 
as director of mechanical and design 


engineering 


P Bjorksten Research Laboratories, 
Inc., Madison Wis., has formed the 
Bjorksten Radiochemicals Division to 
be directed by Howard L. Gottlieb 


P Nuclear Instrument and Chemical 
Corp., 223 W. Erie St., Chicago 10 
Ill., was recently named on the new- 
member list of the Chicago Association 
of Commerce and Industry. 

> Glass 
Belmont, Calif., has opened a branch 
location at 6309 8S. Broadway, Los 


Angeles, for the distribution of glass 


Engineering Laboratories, 


apparatus and piping. 


Mass 
Mills as 


Kinney Mfg. Co., Boston 
William B 


Philadelphia district manager 


has appe vinted 


LITERATURE AVAILABLE 


Bulletin describes 


pulse generators flip-flops come 


Pulse control units. 
lence 
detectors, and other pulse controls, and 
power supplies and controls. Contro 
Instrument Co Ine 67 sith Si 


Brook yn 32, N ) 


Transformers. Bulletin R-31 explains 
principles and applications of differen 
Automatic Temper 


5200 Pulaski Ave 


tial transformers 
at ire Control Co 


Philade phia 44 Pa. 


Germanium diode. Bulletin B-46 
gives data on type GCD-1 higl -back- 
diode. Berk- 
shire Laboratories, 538 Beaver Pond Rd 


Lincoln. Mass 


resistance germanium 


Laboratory supplies. ‘What's New 
for the Laboratory,’ No. 15, lists in- 
struments, chemicals, and glassware 
Scientific Glass Apparatus Co In 


Bloomfield V.J 


Glossary. List defines 58 words com- 
monly used in the radioactive measure- 
ment field. 
tories, Ine 


Ill 


Radiation Counter Labora- 


5122 W. Grove St., Skokve 
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THE RCL OMNIOMETER 


(And its Brood of Counters) 
MARK 9 MODEL 15 


The Greatest Variety of Counters ever Assembled for One Picture 
(and the Omniometer which can record with any one of them) 


Scintillation Counters 
Flow Proportional Counters 
Flow Geiger Counters 
Mica Window Counters 
Bismuth Cathode Counters 
Cosmic Ray Counters 


Solution Counters 
Precision Micro Counters 
Dipping Counters 


Thin Wall Counters 
A Search Counters 
X-Ray Counters 


Neutron Counters 
Preflush Flow Counters 
Gas Sample Counters 
Proton Counters 
Hand Alpha Counters 


The Omniometer has a voltage range of from 500 to 5000 volts which together with a pulse amplifier and pulse height 
selector permits connecting any known type of counter:—pulse ion chamber, proportional counter, Geiger counter, crystal 
counter, or scintillation counter. A scale of 512 permits extremely rapid counting. The Omniometer is, we believe, the finest 
and most versatile nucleonic instrument ever offered to American scientists. 

PRICE COMPLETE For Preset Time For Preset Count 


$695.00 add $25.00 add $125.00 


For specifications on any of the pictured counters or the Omniometer, write Dept. N-5 


RADIATION COUNTER LABORATORIES, INC. 


Nucleonic Park 


5122 West Grove St. Skokie (Chicago), Illinois 





nuclear’s 


‘ISOTOPE 
FARM’ 


@ Now, you can order carbon 14 
labeled sugars and algae from 
NUCLEAR stock in the quantities 
you require! Many other compounds 
are available on special order. Cost 
is low, and time-consuming com- 


ns 


pound preparation is eliminated. 


NUCLEAR’S new biosyatheic  (WUCI@GF CHEMICALS...C'4 LABELED 
process assures compounds of the Available from Stock tea atin 
highest purity, giving you maxi- 
mum control in metabolism or per onli : Pn 
tracer studies —wherever you — g_-fructose 175.00 
choose to explore. Controlled algae (chlorella) 39.00 
production maintains purity and Pens Say iS NN Gee ee 


activity level of all compounds to Available on Special Order (Prices on request) 
assure correct assay wherever used. Sugars or algae Fructose Phosphates* 


’ - rs of higher specific activity Glycosides 
NUCLEAR’S special introductory Digitalis Resta Gheeene 
40mg. package of d-glucose, with Digitoxin Barium Carbide 
an activity of approximately Chlorophyll! Acetylene 
Carotene Trichloroethylene 
7 Amino Acids Chloroform 
per mg., is $17.50. No AEC author- Fatty Acids Other Compounds from biological 


ization is required, but only one Glucose Phosphates* or organic synthesis 
package can be shipped per order. *Either C!4 or P32 labeled 


50,000 disintegrations per minute 


nuclear INSTRUMENT & CHEMICAL CORPORATION 
235 West Erie Street * Chicago 10, Illinois » Cable Address: Arlab, New York 
Western Office: 1063 Colorado Bivd., Los Angeles 41, California 
Export Department: 13 E. 40th St., New York 16, New York 


Sealing Units for Every Type of Radiation Counting Glass Wall, Mica Window, and 
Complete “Packaged” Counting Systems Portable Count Rate Meters 
Health Monitoring Instruments for Personnel Protection Radioactive Chemicals 

Complete Line ef Accessories for the Nuclear Laboratory 


nuclear -pRecisiON INSTRUMENTATION FOR NUCLEAR | 





